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THE VESSELS OF COLUMBUS. 
The Santa Maria, the largest of the three vessels in 

the little fleet of Columbus on his first voyage of 
discovery, is shown below on this page, as it is 
represented by the drawings made at the time by Juan 
de la Cosa, who was a pilot on the vessel. A reproduc­
tion of this vessel was launched at Carraca, Spain, J nne 
26, and her appearance at the time is shown in the ac­
companying view. This vessel is being built at the ex­
pense of the Spanish government, and the two smaller 
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vessels of the fleet are at the same time under con­
struction in that country, at the expense of our govern­
ment, and under the supervision of United States offi­
cers, actin� in conjunction with the Spanish commit­
tee. 

The Santa Maria was built at the arsenal of Carraca, 
sixty-three days being taken for the construction of 
the vessel, under the direction of engineer Leopoldi 
Puente y Wilke. Her length between perpendiculars 
is 22'60 meters; length over all, 29'10 meters; extreme 

[,a.oo A YEAR. 
\VEEKLY. 

beam, 9'86 meters. The hull weighs 127 tons; it has 
five decks and a main mast, fore mast, mizzen mast, 
bowsprit. The armament consists of six falconets and 
two lombards, the latter being on the main deck. 

It is intended that all three of these vessels shall be 
completed in time to take part in a celebration in 
Spain, commemorative of the date of the sailing of 
Columbus, August 3, 1492. The vessels are then to be 
sent to this country, arriving in New York in time to 

(Continued on page 85.) 

THE SANTA MARIA-A COpy OF COLUMBUS' SHIP, RECENTLY BUILT IN SPAIN. 
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ELECTRIC BOATS AND CARRIAGES AT TlIB 1 most valuable character were obtained, the near ap-

COL1JDIAN EXPOSITION. proach of the planet, and its consequent brilliancy and 
An attractive feature at the World's Columbian Ex- size at this time enabling the observers to utilize the 

position will be the navigation of the lagoons by pleas- I full powers of the instrument w:th the most interesting 
ure boats. The visitor will have the double enjoyment· results. 
of a sail and excellent water views of the wonderful I A correspondent of the N. Y. Sun, writing from the 
buildings and other exterior objects of the great expo- observatory, under date of July 31. says: The draw­
sition. The committee charged with

. 

the selection of 

I 
ings by all the astronomers exhibit numerous changes 

boats best suited for this particular purpose were in in the principal characteristics since the celebrated 
doubts as to which their approval should be given, and sketches made by the Milanese astronomer Schiapa­
with a view of settling the matter they invited several relli. 'Many of his almost fanciful details are shown to 
different makers to bring forward specimens of their have no existence in reality. None of the so-called 
boats and join in a practical trial of merits on the canals are doubled, or geminated as he depicted them. 
waters of the grand basin. The preliminary trial took All of these curious streaks, whatever they may be, 
place on the 14th of last month. are broad strips, and not narrow lines, just as they 

It was understood by the competitors that the con- were seen through the Lick telescope two years ago, 
cession or right of running boats should be awarded to and in fact just as.they have been ever since the great 
the parties whose vessels madtl the least noise and gave Washington refractor was first turned on the planet 
out the least heat and smoke. The prime object of the in 1874-
directors was to secure the comfort of the visitors. This will be a disappointment to those who have 
More than this, the expectation is that hundreds of found in the existence of these canals, and particularly 
thousands of people will patronize the boats, and the in the announcement that they all were seen to be 
share of the proceeds coming to the exposition will be doubled, indisputable evidence that Mars was inhab­
large. ited by human beings. The most startling of all the 

At the trial above mentioned four specimen boats Mount Hamilton observations are those made on the 
were on hand. Meeker & Co. presented a fine steam two tiny moons of the planet, which were discovered 
launch named the Isabella; Willard & Co., an excel - by Asaph Hall in Washington during the apposition 
lent steam launch, the America, capable of accomodat- of 1877, and which have since been seen at brief inter­
ing fifty passengers; the Electric Launch and Navi- vals and only in the largest telescopes. Not only have 
gation Co. entered their specimen electric boat the these little attendants, by all odds the faintest plane­
Electra, and the Columbian Launch Co. brought for- tary bodies to be seen anywhere in the sky, been in 
ward their electric launch the Volta. As a result of plain view for the greater part of July, but the astron­
the trial it is understood the committee were satisfied I omers regularly observed their eclipses in the shadow 
that while all the boats performed excellently well, the of Mars. 
boats of the Volta class better answered to all the con- It was learned from Prof. Holden that the satellites 
ditions of comfort, speed, safety, and facility of man- are seen to disappear in eclipse upon reaching the line 
agement than the others, and it is expected the con- of shadow with almost the same instantaneous effect 
tract will be awarded to the Volta owners. We un- which is seen when the dark limb of the moon passes 
derstand they claim to be able to run their boats on over a bright star in the sky. Within two-tenths of a 
one storage of energy, as fast as the rules permit, for I second the whole body of the moon is seen to be im­
a period of twenty-four hours. The expected reqUire- : mersed in the shadow cast out into space by the globe 
ments of the directors are that about fifty regular of Mars. 
boats will have to be provided, each capable of carry- I It is almost impossible to convey a proper idea of the 
ing 28 passengers, also a number of smallAr extra boats. insignificant size of the little satellites, or of the extra­
for use on call So much for electricity on the water. I ordinarily small scale upon which their orbits are drawn. 

Electricity as applied to the propulsion of land car-I The inner satellite is probably about eight miles in 
riages in place of horses will form another interesting I diameter, the outer one about twenty. The first is 
itElm in the wondrous electrical department of the less than 4,000 miles from the surface of the planet and 
great fair. the other about three times that distance. To a man 

Mr. Willard A. Smith has charge of this class of ex-· in Mars they would each appear about one fifth the 
hibits, which will be located in the great transporta- ! size of our full moon, and they revolve so rapidly 
tion building. Mr. Smith says: I about the planet that the inner one appears to move 

.. A special place will be provided in the rear of the : through the sky from west to east, and consequently 
transportation exhibits building for showing electric· rises in the west. It completes one revolution in less 
carriages in operation. These vehicles will not be : than eight hours, so that it seems to be .. new" three 
heavy lumbering affairs, but will be built for use on com- times a day. 
mon roads. They are now in use in Europe and are a I It has only been possible heretofore to estimate the 
success. American inventors are in the field, and will size of these bodies by comparing the amount of light 
have some fine carriages on exhibition. The road be- i reflected by them with that refiected from the planet 
tween the transportation annex and Stony Island ave- I Mars itself, whose size is known. But now, by means 
nue is well adapted for the exhibit. There will be a of these eclipse observations, we have a direct measure 
line of trees, vines and shrubbery along the fence, I of the size, since it is found that each of the satellites 
making the road very pleasant in every respect. The I moves its own diameter in about two-tenths of a sec­
railroad tracks will be removed and a fine pavement ond, and we can easily tell from our knowledge of their 
laid. Up and down this road the carriages will run, orbits just what space in miles each of them moves 
and people will be surprised to learn that for centuries through in that time. 
money has been uselessly tied up in horse fiesh." 

The removal of horses from the street cars and the 
propulsion of the latter by means of electricity already 
has been accomplished in many of our towns and 
cities. The day seems to be near at hand when this 
marvelous agent will be still more extensively em­
ployed in connection with pleasure carriages and ve­
hicles of all kinds. In fact, the electrical omnibus now 
exists in London and has been illustrated in these 
columns. Independently of the greater convenience 
of such vehicles, the removal of horses from the streets 
will be a boon to the public, thereby preventing the 
accumulation of filth and promoting the general 
health. In New York and Brooklyn the air is at 
present contaminated with the daily droppings from 
some fifty thousand animals. This manure, in the form 
of fine dust, pervades every nook and corner of the 
dwellings, penetrates the clothing, and enters the 
eyes, ears and nostrils of the inhabitants, forming irri­
tating centers from which diseases result. The elec­
trical wagon will bring many advantages to modern 
civilization. 

• t., • 

A nw KAP OF TlIB PUnT KARS. 

The close resemblance, in so many details and con­
ditions, of the planet Mars to the earth has long made 
it one of the most interesting of the heavenly bodies, 
and speculation as to whether or not it is inhabited by 
beings similar to those living upon the earth has been 
long indulged. On the 3d of August the planet was 
closer to the earth than it had been at any time during 

••••• 
KOBES S. BEACH. 

The death, at Peekskill, N. Y., July 25, of Mr. Moses 
S. Beach, though it had been for some time looked for, 
brought with it a sense of the temporary character of 
even the most lasting of human friendships-a realiza­
tion of the transitoriness of life's longest associations. 
For nearly half a century, or for about the whole period 
of time which has marked the life history of this paper, 
Mr. Beach was, until stricken by his last illness, a fa­
miliar figure in our office, and he always brought a 
friendly countenance, the air of one living an active 
and useful life, and a keen appreciation and sound 
judgment of the intricacies and problems of many 
branches of business. 

Mr. Beach was in his 70th year, and his death was 
from paralysis, with which he was stricken three years 
ago, since which he had been living in a helpless state 
on his country place at Peekskill. He was an older 
brother of Mr. Alfred E. Beach, one of the proprietors, 
and at present, as for many years past, an active work­
ing editor of this paper. The two brothers were for 
several years owners in partnership of the New York 
Sun, Moses S. Beach finally selling this property to its 
present proprietors. 

Although Mr. Beach was known principally as a 
business man whose full time was always needed for 
the proper direction of his varied and important inter­
ests, he yet found the opportunity to be considerable 
of an inventor, as shown by the records of the Patent 
Office, where a half score or more of patents appear in 1(. PSYC ... OLOGY.-lIlental Evolution In Man and the Lower Ani­

mal •. ...,Bl'ALICB BODINGTON.-Extraordlnary Instances of anl-
mallnte\llllence In elephants, the chimpanzee, and other animal... the past fifteen years and its unusual brilliancy for the his name. They related principally to printing and - Curious example. of human mental operatlons.-A most Inter- , I estlng pre.entatlon oUhe subJect . ........ ........... .... . .. . ...... .. 13842 week preceding caused it to be observed with the ut- stereotyping-the feeding of roll paper inllt.md f'Jf :flat XI. RAILROAD ENGINEERING.-The PneumatiC Motor for Sur-
face Roadl.-By HlIlRKAN HAUPT.-A plea In favor of pneumatic most attention at most of the observatories in the world. sheets, apparatus for wetting the paper before print-car propul.lon .... with estimate. of costs and capitalization ......... l88Sl 
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the paper was passing once through the press, now an 
indispensable feature of all fast newspaper presses. In 
the last report of the Commissioner of Patents the 
name of Mr. Beach appears in a brief list which is 
given of American inventors who have contributed 
materially to the promotion of important industries. 

Mr. Beach was for many years a near neighbor and 
l!tanch friend of the late Henry Ward Beecher, being 
a trustee of Plymouth Church, a superintendent of its 
Sunday school, and interested in several organized 
chlJrities of the city. He was in all things enterpri�ing 
and energetic, and, with an industry which never tired, 
his work was always directed to a plain, practical end, 
so that it was more than ordinarily successful He 
lee,ves a wife, three daughters, and two sons. 

Frletlon. 

Truthfully, says our new contemporary, Milling, one 
of the unrelenting foes of force is friction; and were 
it not for that ever-present factor, motion would be­
come as simple, as easy and as airy-like as are the 
motions of the planets, the nebula and other floating 
fragments through ethereal space, which meet with 
absolutely no frictional resistance when roaming apart 
from and independent of each other. 

Unfortunately, however, for the plodding mechanic 
who is ever trying to devise means for annulling the 
laws of friction here on this mundane sphere, all solid 
substances and some that are not solid possess weight, 
have a specific gravity that demands a state of rest, 
and even the most cunning artifices of man cannot dis­
turb that natural state of rest except by the applica­
tion of force. Man may construct the most skillful of 
mechanical devices, hung or poised on the most deli­
cate of centers, but they will remain perfectly still 
until force is applied to move them around, and when 
the force is reversed the natural state of rest is soon 
resumed. The natural laws of friction are opposed to 
motion and when the over-ruling force is removed, rest 
is ordered and rest ensues. 

It is assumed and accepted as a fact among many 
practical as well as theoretical men that the frictional 
resistance is in proportion to the weight of the moving 
object. That is true in a modified sense only. A re­
volving shaft for instance, weighing one ton, may re­
quire ten times the force to revolve it that it does 
another similar shaft weighing ten tons. 

The most popular error, however, seems to be that 
friction is independent of time, surface and velocity. 
This is a newly discussed error-but nevertheless popu­
lar. Time can never be ignored in any kind of a cal­
culation, be it for overcoming frictional resistance or 
any other kind of mechanical or natural resistance. 
As we multiply times so do we increase aggregrate re­
sistance, and so must we multiply force to overcome 
it. Friction is independent of surface in a modified 
sense only. If it is meant to increase or spread the sur­
face without increasing the weight, as for instance in­
casing a revolving shaft in a bearing its full length, in­
stead of hanging it in two or more short bearings, 
there is no sensible increase of frictional resistance to 
revolving it, provided the shaft is very perfectly turned 
and the bearing perfect. But if by surface is meant 
the space traveled over in a given time, then the fric­
tional resistance increases with the increase of surface 
or space. Thus, for instance, if we draw our sleigh 
over a level piece of road at the rate of five miles an 
hour, and another of the same weight at the rate 
of 20 miles per hour, it will require foul' times as 
much force to move the latter as it will the former. 

Friction is at no time, in no sense, nor under any 
condition, independent of velocity, weight and bearing 
surfaces being always the same; every increase of 
velocity means an increase of frictional resistan(',e that 
requires an increase of force to overcome. Every de­
crease of velocity means a decrease of frictional re­
sistance and a decrease of force to ovel'0Ome it. 

All of these variations in the laws of friction were 
formerly well known to all the leaders among me­
chanics and are yet, but errors will creep in notwith­
standing. How to overcome or reduce friction has 
ever been a study among leading mechanics and many 
mechanical devices for the purpose have resulted. 
Also anti-friction metals for journal boxes have been 
quite numerous. Anything to beat friction is the motto. 

• I ••• 
The Hope o. Franee. 

French science has to deal with a peculiar problem, 
how to prevent the depopulation of the country, which 
is now going on so rapidly that the deaths exceed the 
births by nearly 40,000 in a single year. 'Increasing 
the birth rate having proved impracticable, the present 
hope is to diminish the death rate. At a recent meet­
ing of the new Society for the Protection of Children, 
Dr. Rochard referred to the fact that only eight years 
ago he was bughed at for predicting that the popula­
tion would oecome stationary before the end of the 
century, and.stated that 250,000 infants die yearly, of 
whom at least 100,000 could be saved by ntelligent 
care. Stringent laws have been already passed to aid 
in preventing this great waste of life. It is now illegal 
for any person to give children under one year of age 
any solid food except on medical advice, and nurses are 

J tieutifit �mtrital. 81 
forbidden to use nursing bottles having rubber tubes. Master Mechanics' Association on compound locomo­
Efforts are being made also to induce Parisian mothers tives expressed surprise at the result of its test to de-
to nurse their own infants.-Medit. Naturalist. termine the waste of steam through popping. 

• , • , • Two three-inch pops were used on the dome. The 
The lU: .. ter Car Builders' and lU:allter lU:eehanlell' waste from these when blowing off was found to be a 

Conventlonll. surprisingly large quantity. Its amount was deter-
The annual convention of the Master Car BUilders' mined by causing the valves to pop for ten minutes 

Association was held at Saratoga June 15, and the [steam pressure being maintained] and taking measure 
Master Mechanics' Association was held June 20. The of the water used. . . . The quantity blown off as 
wisdom of holding the two conventions as close to- above was found to be not less than three boiler 
gether as practicable was demonstrated by the large gauges, giving an average of 168 pounds of water or 
attendance at the meetings of both, 110 members at- steam wasted per minute popping. 
tending the master car builders' convention, and over The ordinary frequency of popping of locomotives is 
150 members attending the master mechanics' conven- one of the worst methods of wasting fuel that is per­
tion, being, in the latter case, the largest attendance in mitted to continue in practice, and it is, generally 
the history of that association. speaking, simply the result of carelessness or bad judg-

New presidents were elected for both associations, ment on the part of enginemen. This also is proved 
Mr. E. W. Grieves to succeed Mr. John Kirby as by the committee's report, for with the two crews of 
president of the Master Car Builders' Association, and "careful and observing men" selected to run and fire 
Mr. John Hicky to succeed Mr. John Mackenzie as the engines during the test, "in many trips the boiler 
president of the Master Mechanics' Association. pressure was well kept up to the maximum and yet no 

Resolutions were adopted at the master mechanics' steam was blown off," although" the engines were for 
convention providing that "all car builders above the long periods worked to their full steaming capacity 
rank of general foreman, having charge of the deSign, and immediately shut off for equally long periods run­
construction or repair of railroad rolling stock, are eli- ning down hill or standing on side tracks." 
gible to membership in this convention," and that .. Compound Locomotive Tests. "-The report of the 
"all questions pertaining to the repair, construction committee of the Master Mechanics' Association on the 
or design of the rolling stock of railways, whether en- tests of compound locomotives conducted by it is one 
gines or cars, are legitimate questions to come before of the most admirable contributions to engineering 
this association." literature presented in recent years, and does great 

.. Cast Iron Wheels. "-An excellent report was re- credit to the committee, to the association, and to the 
turned by the master car builders' committee having officers of the Chicago, Milwaukee & St. Paul Railway, 
this subject in hand. The conclusions of the com- who spared neither expense nor labor in providing 
mittee are substantially as follows: A majority of the everything necessary to facilitate the work of the com­
roads replying to the circular of inquiry use the con- mittee. The methods of conducting the tests and 
tracting chill, nearly all agreeing that with it foundry drawing conclusions from the data obtained appear 
loss is decreased; but it is evident that a cheaper grade entirely above criticism, and it may be accepted that 
of iron cannot properly be used, and not less than 50 the report presents the most valuable and reliable in­
per cent of new iron should be used. As regards uni- formation regarding the respective merits of simple 
formity alid quality of product, no conclusion is ex- and compound locomotives that has yet appeared. 
pressed. As to whether the percentage of guaranteed The general conclusions to be drawn from the report 
wheels requiring to be replaced has been modified by are that compound locomotives are competent for all 
the contracting chill, no conclusion is expressed, but kinds of road service, and probably to burn success­
further inquiry recommended. As to grinding and bal- fully all kinds of fuel acceptable for simple locomo­
ancing wheels, no data of importance were collected. tives, and that they are more economical of fuel than 

The general guarantee of wheels is four to five years simple locomotives, the exact percentage of saving of 
in freight service and 60,000 miles in passenger ser- fuel not yet being determined, but probably lying 
vice. Time allowed in annealing varies from six to somewhere between 10 and 15 per cent in ordinary ser­
nine days, the advocates of the maximum and mini- vice.-National Car and Loco. Builder. 

mum time not being confined to either plan of chill- • ' ••• 
ing. A model wheel should have five-eighths inch A New Climbing Loeomotlve. 

depth of chill Well-deserved praise is paid by the A new invention for enabling a locomotive and train 
committee to the progressiveness of wheel makers for of cars to ascend steep gradients is being exhibited by 
producing cast iron wheels weighing less than 600 Messrs Pocock & Co., London. In this device a grooved 
pounds and guaranteed for 60,000 miles of the heavy, drum is keyed on the driving axle, and the groove is 
fast modern service for less cost than other car and 10- sufficiently wide to allow a stationary cable to be 
coIilotive castings. If in the year to come the com- wound once round it. The drum is of the same circum­
mittee receives the assistance and co-operation from ference as the driving wheels, so that with each revolu­
members and wheel makers that it deserves, it is pro- tion of the driving wheels the drum travels a full revo­
bable that its next report will contain much reliable lution over the cable. This cable lies in the center of 
information of value. the track, and is secured at either end and kept in its 

"Steel-Tired Car Wheels. "-This committee was to position round curves by guides. It is shown by the 
report upon the relative merits of solid cast and model that the assistance given by the turn of the cable 
wrought centers and of plate centers bolted to hubs round the drum and the slight strain exercised at each 
and tires. The committee did the best it could with end of the cable are sufficient to give the driving wheels 
the scant information it was able to gather. About' the necessary grip or bite on the rails to allow them to 
the only conclusion arrived at in the report is that gain the full length of their circumference at each revo­
bolted centers are rarely entirely free from trouble with lution. The model now exhibited ascends a gradient 
loose bolts, and fuat solid wrought spoke centers are of 1 in 3 and passes round a sharp curve at the same 
the lightest and solid cast centers the heaviest. time. It is claimed that by this system the wear and 

"Automatic Coupler Standard and Limits. "-This tear of the cable are reduced to a minimum, as it rests 
was one of the most interesting reports presented to on the bed of the track while the drum passes over it, 
the convention, and its recommendations were all such and at all other times lies quite inactive. 
as to secure greater safety and more uniformity in • '.' • 
couplers. Fallt Oeean Steaming. 

"Steam Heating and Ventilating of Passenger The steamship City of Paris, on July 28, completed 
Equipment Cars. "-The report was confined to steam the quickest voyage ever made between Queenstown 
heating. In reading the report one is impressed with and New York, her time being 5 days 15 hours and 28 
the fact that any device for use about railroads has minutes, and the distance sailed was 2, �5 nalltical 
small chance for success if it be of a complicated na- miles. This beats by thirty-three minutes the previous 
ture. Complications, even if efficient and for a worthy fastest record, made by the Teutonic in August last. 
purpose, are unwelcome intruders on cars or locomo- The City of Paris also beat all previous records for 
tives. The general tendency is toward simplification single day runs. The highest performance in this line 
of all details. This is desirable from every standpoint, heretofore was that of the Teutonic, last year, when 
because its results are always decrease in cost of re- she made 517 nautical miles in 24 hours, but the City 
pairs and increase in efficiency of service. This is a of Paris made 519 miles on July 24 and 520 miles on 
lesson worthy of careful study by all interested in ap- July 26. On four consecutive days she logged more 
paratus for use on railroads. For them it is the secret than 500 miles, a.nd her average speed on the entire 
of success, other conditions being equal voyage was 20'48 knots an hour. The City of Paris 

•• Standards of Efficiency for Airbrakes. "-The promi- and her sister Bhip, the City of New York, are soon to 
nence of the airbrake in the present stage of railroad be admitted to American registry, when they will fly 
development makes it eminently fit that the Master the American fiag. 
Car Builders' Association should take a very decided 
stand on the matter of the efficiency of brake appara­
tus and strongly insist that competing manufacturers 
of brakes improve their product to the highest attaina­
ble perfection before receiving the encouragement of 
patronage. The Pennsylvania Railroad has rendered 
the association a great service in offering to establish 
at the Altoona shops a set of brake-testing apparatus 
for the association and to aid in furthering the investi­
gations. 

"The Waste of Popping."-The committee of the 

.. I ••• 
Wonderful Reeord oC a .:Jersey Cow. 

On July 21, Gen. Samuel H. Moore, of Huntsville, 
Ala., gave an entertainment in honor of the completion 
of a remarkable year's record of his Jersey cow, Sig­
nal's Lily Flag. The record shows a product of but­
ter, 1,047 pounds % ounce, and milk, 11,389 pounds, 
constituting the Lily Flag winner of the Derby of the 
.T erseys against the great Bisson's Bells, whose record 
was: butter, 1,028 pounds 15� ounces ; milk, 8.412 
pounds 'l ounces. 
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A NEW AND USEFUl, TELEPHONE. different points are brought together. It will be seen ADJUSTABLE EMBROIDERY FRAME AliD TABLE. 

The necessity for a telephone which can be used for there is a horizontal bar with annunciator drops over 
short distances and which, at the same time, can be the top of each mouthpiece. When a party from a 
obtained at reasonable cost, has been keenly appre- distant point desires to communicate, he simply rings 
ciated by thousands of business men, manufacturers his call bell, when the drop over the corresponding 

A combined table and embroidery frame, so con­
structed that it may be readily adapted for use in 
either service, is shown in the accompanying picture. 
It Lhas been patented by Mr. Maurice Schmirk, of 
Fayette, Mo. Upon each upright of the legs a 
standard or extension is held vertically adjustable by 
means of registering slots and a bolt and thumb nut, 

Fig. 2.--THE SIMPSON ACOUSTIC TELEPHONE­
HORIZONTAL ARRANGEMENT. 

and others, who for various reasons have found the 
telephone in general use unsuited to their purposes. 

Many devices have been constructed for the purpose 
of meeting.this demand but, until recently, with only 
partial success. Letters patent have been granted 
within the past twelve months, however, to Mr. A. L. 
Simpson, of New York, for an altogether new and novel 
acoustic telephone that is receiving the hearty in­
dorsement of all who have tested it. 

The new telephone in its present perfected state 
possesses many features essentially superior to all other 
telephones for private lines of not more than two miles 
in length, and also for communicating from a central 
point with the different parts of large manufacturing 
establishments, public buildings, etc. Conspicuous 
among its advantages are promptness and reliability of 
service, perfect articulation at all times, and simplicity 
of construction. No electric batteries of any kind are 
used, and hence the telephone is very durable. It is 
especially adapted for all wishing rapid, cheap and 
direct communication within a distance of two miles 
with stables, depots, offices, banks, stores, shops, mines, 
warehouses, hospitals, hotels and private dwellings. 

The instruments are sold outright to those desiring 
to use them, and thus become the abt:;olute property of 
the buyer. and remove the necessity· for paying the 
exorbitant rentals charged by other telephone com­
panies. 

The different kinds of instruments are illustrated by 
the following cuts: 

Fig. 1 shows the telephone which is suitable to place 
in a window with the wire running- out through the 
window casing-the telephone being placed on brack­
ets. 

Fig. 2 represents the same telephone with upright 

Fig. 3 .-MULTIPLE ACOUSTIC TELEPHONE FOR 
FACTORIES. 

mouthpiece at the central board will fall, indicating 
exactly which line is being operated. On the other 
hand, if the party at the main board wishes to call 
any department, he throws the drop down by hand on 
the line which he wishes to speak over and rings the 
bell, when the party so called will be simultaneously 
notified, without disturbing any of the other lines. 

All of the materials used in the construction of the 
telephones are of the best quality, and are assembled 
for durability as well as service. The essential im­
provements are as follows: 

The frame of the mouthpiece and the diaphragm are 
constructed in two pieces only. The metal mouth­
piece, condensing chamber, and support for the dia­
phragm being spun of one piece of metal, the dia­
phragm being bolted to this by means of small screws 
and bolts. The advantages so derived are essentially 
a collection and distribution of about 95 per cent of all 
the sound waves received on the diaphragm, and the 
avoidance of reverberation, so frequent in many 
acoustic telephones. 

The requirements for constructing the line are very 
bimple, and it is not at all necessary to avoid angles, 
all that is requisite being to keep the line free from 
pressure against any solid substance. To avoid this, 
hangers are furnished through which the line passes, 
and they can be so adjusted that the line can clear in 
going through holes in partitions and around angles. 

The new telephone has many advan tages, also, over 
the present system of speaking tubes, among them be­
ing the fact that it is much cheaper, while, at the same 
time, there is no necessity for defacing or otherwise 
injuring the walls of buildings that have been con­
structed without making provision for such commu­
nication, as is the case when introducing speaking 
tubes. 

The company supplies the instruments and, when 
installed by its own men, 
guarantees everything to be 
in proper working order, in­
cluding the lines. To those 
desiring to construct their 
own lines printed instructions 
are supplied which will en­
able any skilled mechanic or 
lineman to construct the tele­
phones and lines properly. 

SCHMIRK'S TABLE AND EMBROIDERY FRAME. 

pins upon the standards traveling in the slots of the 
legs. Downwardly extending arms from the end bars 
of the embroidery frame are hinlred to the upper ends 
of the standards, and the adjustment of the frame to 
any desired inclination is effected by link bars or 
straps pivotally depending from the inner face of each 
end bar, the straps having notches adapted to engage 
pins on the inner faces of the standards. The end bars 
of the frame have each a rib provided with a series of 
apertures, and through the ends of each end bar pass 
perforated rods constit.uting the side bars of the frame, 
these rods being held in rigid engagement with the 
end bars by set screws. By this means, and with a 
similarly arranged brace bar below, the standards may 
be carried to or from each other to lengthen or shorten 
the frame, and by loosening the side rods the goods to 
be embroidered may be rolled up. The removable 
table top for use with the frame has battens on the 
under side near each end, provided with pins adapted 
to enter apertures in the end bars of the frame, and 
hold the top in rigid connection therewith. The table 
top, as well as the frame, may be adjusted at any de­
sired inclination from the horizontal to the vertical, as 
shown in dotted lines in one of the views. 

• •• I • 
AN IMPROVED HYDRAULIC PRESS. 

The telephones are manu­
factured of highly polished 
metal and wood (cherry, wal­
nut or ash) and are durable, The press shown in the accompanying illustration is 

ornamental and reliable. more especially designed for use in compressing cotton 

The demand for this new I bales or other articles under very heavy pressure, the 

instrument has been so ex- r�sistance being furnishe� without 
.
re

.ly
ing on the ten­

tensive and its practical suc- sIle strength of rods and lInks. Thls lmprovement has 

cess so great that the com- been patented by Mr . .John F. Taylor, of West Park, 
Fig. L-1'lIE SDlPSON pany, it is stated, will soon be N. Y. Hydraulic cylinders, erected upon a suitably 

TELEPHONE. required to enlarge its manu- constructed base, carry the lower platen of the press, 

facturing facilities. and the upper platen is secured on the under side of 
We have had occasion to practically test the tele- a vessel of considerable size adapted to be filled with 

phone on difficult lines, and were surprised at the clear- an inexpensive but heavy material, the weight being 
ness of articulation and the volume of sound it gives. sufficiently heavy to meet all resistance required in 

The telephone is manufactured by the Union Tele­
phone Co., whose principal office is at Nos. 64 and 66 
Broadway, rooms 43 and 44, where the telephones can 
be seen in practical operation and where further in­
formation may be obtained. 

We are informed that the telephone is secured by 
letters patent in the United States, Germany, Canada, 
England, France and Spain, and the company offers 
for sale State, city and county rights . 

• ••• • 
. "" Kight-or-Way Inay Be BuIlt Over. 

Away back in 1832 .John Cowman sold lots in the 
block between 16th and 17th Streets, Union Square 
and 5th A venue, and across the rear of lots 1 and 2 re­
served 15 feet as an alleyway "subject to a right of 
passage for horses, carriages and carts for the private 
convenience of the owners of lots 1, 2 and 3, . . . 
and at the entrance of each of said ways into the 
street a proper and suitable gate with lock and key is 
to be kept," etc. When the purchaser bought one of 
these lots in 1890, he went ahead and extended the 
building on the front of the lot over and across this 
right-of-way. supporting the rear part on iron columns 
a foot in diameter, leaving an open space under the ex­
tension through its whole width 15 feet high and 15 

%F���'\ 
TAYLOR'S HYDRAULIC PRESS. 

feet 9 inches wide. The present owner of one of the working the press. The weighted vessel is preferably 
adjoining lots tried to get an injunction against him. supported by columns resting on the base plate, as 
to prevent this, but the Court of Common Pleas found' shown. 
that the building as erected does not prevent or ob- j • I • , • 

mouthpiece, which is especially adapted to meet the struct the plaintiff's use of the way underneath it or CANE-SEAT and cane-back chairs, rockers, and set­
wants of those wishing tu place the telephone back. beyond it. This view has been sustained by the Court I tees have been for forty years a specialty- with Jflr. F. 
from the window, or in any part of an office or � of Appeals. The latter holds that while the deed says I A. Sinclair, of Mottville, N. Y., and during that period 
hallway. This style of acoustic telephone is entirely Ii that the passage is to be "kept open," that does not I he has always maintained an enviable reputation for 
new. mean open to the sky, or to reserve light and air for I the making of thoroughly first-class furniture of this 

Fig. 3 shows the main board of the multiple-duplex the benefit of the several lots, but only for the passage description, articles which for strength, lightness, 
system, which is to be used where several lines from of horses, carriages and carts. durability and neatness leave nothing to be desired. 
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A NEW MILL FOR PULVERIZING. 

We give engravings of two forms of mill designed for 
pulverizing all kinds of ores, phosphates, cements, car­
bon, foundry facings, plumbago, and all hard and re­
fractory substances. Besides having such general ap­
plication. this mill effects a great saving over stamp 
mills and other machinery for the reduction of ores and 
other hard substances, and, furthermore, its original 
cost is only about one-quarter that of a stamp mill of 
equal capacity. 

This mill is constructed upon a new principle, which 
involves the use of a ring or die, on the inner surface 
of which a roller runs, the roller being carried by a ro­
tating shaft hung on a universal joint. This joint is 
inclosed in the driving pulley, which revolves in a hori­
zontalj plane. The ring' or die is inclosed in a pan 
in the base of the machine, and the roller carries 
shoes or plows, which throw up the material contained 
in the pan below the ring, so that it is acted upon by 
the roller. As the lighter portions of loose material 
come in contact with the screens arranged above the 
ring or die, they escape through the screen into the 
annular casing surrounding the space above the ring. 
In the dry mill the powdered material falls into the 
space below the base of the machine, from which it is 
removed by a screw conveyer and a set of elevator 
buckets. To the upper part of the screen chamber is 
attached a conical addition surrounding the roller 
shaft, which shaft is provided with a set of wings, 
which draw air in at the top of the conical casing, thus 
preventing the escape of the powdered material, and it 
also aids in forcing the finer powdered material through 
the screen. 

In the wet mill, instead of discharging material into 
a chamber underneath the base, it is discharged into 
an annular trough above the base, which delivers it to 
the amalgamating or concentrating apparatus. In 
this case the fan attached to the shaft above the roller 
is unnecessary and is omitted. 

The universal joint, which is contained within the 
pulley, is entirely inclosed, so as to be well protected 
from dust. The journal box at the top is also well pro­
tected. The frictional parts are all lubricated from a 
single oiler at the top. At the side of the screen cham­
ber is arranged a hopper furnished with an automatic 
feeding apparatus worked by a shaft taking its power 
from the driving pulley. 

The operation of grinding is continuous, the ma­
terial being constantly agitated and thrown up, so that 
it is acted upon by the roller as it travels around the 
inner surface of the ring. As the grinding is done by 
the pressure of the roller against the ring or die as it 
travels around, no power is wasted, and the product 
secured is in the most satisfactory condition. It is 
found upon microscopic examination that whatever 

J t itutifit �mtritau. 
the nature of the substance 
treated in the mill, there 
is always a clear fracture, 
thus securing results that 
for nearly every purpose 
are superior to those ob­
tained by rubbing or abra­
sion. 

In the reduction of min­
eral ores, this mill leaves 
them in the best condition 
for subsequent processes. 

The range of work done 
by this mill is very great. 
It operates equally well on 
sul>stances as hard as flint 
and as soft as lime, and it 
will grind these substances 
to any desired degree of 
fineness. 

The working parts, 
which are the ring or die, 
the tire of the roller and 
the shoes or plows, are 
readily removed and re­
placed, although it may be 
said that they have far less 
wear than the equivalent 
parts of any other mill. 

This mill is made in the 
most substantial manner, 
and only the very best ma­
terials and workmanship 
are employed. 

No exhaust fans or sepa­
rate screening apparatus 
are required in connection 
with the mill, as it delivers 
a finished product of any 
fineness required. 

These mills are made and 
sold by the Bradley Fer­
tilizer Company, 27 Kilby 
Street, Boston. 

• • •  
Adhesiveness of Glue. 

It appears that the adhe­
sion of glue under favor­
able circumstances is equal 
to a force of at least 715 
pounds per square inch . 

Fig. l.-THE GRIFFIN ROLLER MILL FOR DRY GRINDING. 

In an experiment performed, a force of 1, 260 pounds, the above-mentioned experiments. Glue that has been 
applied gradually, was found necessary to separate two made a long time and kept in store is found to possess 
cylinders of dry ash wood, the ends of which presented II greater tenacity than newly made glue ; and for the 
a surface equal to 1 '76 square inch, and which were use of the joiner pale-colored glue is preferred to that 

glued together end to end of a dark tint, as it produces neater and less apparent 
and allowed twenty-four joints. Owing to ( the use of a darker material and the 
hours to set. Even this less frequent employment of glue in joints exposed to 
weight was sustained for the eye, �he color of his glue is a matter of less im­
two or three minutes be- portance to the cabinet maker. -The A rchitect. 

fore the joint gave way, • ' . '  • 

THE quantity of heat wasted by slag has suggested 
projects for utilizing it in raising steam, but nothing 
practical has been attained until recently. At a mine 
in New South Wales the molten slag is run into the 
bottoms of iron chambers that can withstand internal 
steam pressure, and jets of water are forced on the 
slag. In a short time the chambers are filled with 
steam that can be utilized in other parts of the works. 

Fig. 3. A VERTICAL SECTION OF THE GRIFFIN 

Fig. 2.-GRIFFIN ROLLER MILL FOR WET GRINDING. 

and it was found, on ex­
amining the separated sur­
faces, that the glue was 
very thin and had not en­
tirely covered the surface. 
The cohesive strength of 
the glue appears, there­
fore, in this experiment to 
have been rather more 
than 715 pounds per square 
inch, while the cohesive 
strength of the wood thus 
united in a lateral direc­
tion was found to be only 
562 pounds, thus showing 
that if the joint had been 
between the sides instead 
of the ends of the pieces of 
wood the wood would have 
given way before the glue. 
In this case, however, the 
glue was newly made and 
the season very dry, while 
in some former experi­
ments made in the winter 
season with glue which 
had been frequently made, 
with occasional additions 
of glue and water, the co 
hesive force indicated was 
only 350 pounds to 500 
pounds per square inch. 
On t he other hand, Mr. 
Bevan found the cohesive 
force of solid glue to be 
equal to 4,000 pounds per 
square inch, from which it 
may be inferred that its 
application as a cement is 
capable of such improve­
ment as to show a more 
mtisfactory result than in ROLLER MILL. 
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LAUNCH OF THE COLUIIBIA. 
Cruiser No. 12, popularly known heretofore as the 

Pirate, was launched from the Cramps' shipyard at 
Philadelphia, .July 26, and was christened Columbia. 
The launch was in every way a success, and was wit­
nessed by many thousand people, including Secretary 
Tracy, Vice-President Morton, and others prominent 
in the navy and in public life. 

This new vessel is designed to be swifter than any 
other large war vessel now afloat, and she will have a 
capacity possessed by no other war vessel yet built, in 
that of being able to steam at a 10 knot speed 26,240 
miles, or for 109 days, without recoaling. She also 
possesses many novel features, the principal of which is 
the application of triple screws. She is one of two of 
the most important ships designed for the United 
States navy, her sister ship, No. 13, now being 
built at the same yards. 

The dimensions of the Columbia are : Length on 
mean load line, 412 feet ; beam, 58 feet. Her normal 
draught will be 23 feet ; displacement, 7, 550 tons ; 
maximum speed, 22 knots an hour ; and she will have 
the enormous indicated horse power of 23,000. As to 
speed, the contractor guarantees an average speed, in 
the open sea, under conditions prescribed by the Navy 
Department, of 21 knots an hour, maintained for four· 
consecutive hours, during which period the air pressure 
in the fire room must be kept within a prescribed limit. 
For every quarter of a knot developed above the re­
quired guaranteed speed the contractor is to receive a 
premium of $50,000 over and above the contract price ; 
and for each quarter of a knot that the vessel may fail 
of reaching the guaranteed speed there is to be de­
ducted from the contract price the sum of $25,000. 
There seems to be no doubt among the naval experts 
that she will meet the conditions· as to speed, and this 
is a great desideratum, since her chief function is to be 
to sweep the seas of an enemy's commerce. To do her 
work she must be able to overhaul in an ocean race the 
swiftest transatlantic passenger steamships afloat. 

The triple-screw system is a most decided novelty. 
One of these screws will be placed amidships, or on the 
line of the keel, as in ordinary single-screw vessels, and 
the two others will be placed about fifteen feet further 
forward and above, one on each side, as is usual in 
twin-screw vessels. The twin screws will diverge as 
they leave the hull, giving additional room for the un­
interrupted motion upon solid water of all three simul­
taneously. There it! one set of triple-expansion engines 
for each screw independently, thus allowing numerous 
combinations of movements. For ordinary ' cruising 
the central screw alone will be used, giving a speed of 
about fourteen knots; with the two side screws alone 
a speed of seventeen knots can be maintained, and 
with all three screws at work at full power a high 
speed of from twenty to twenty-two knots can be got 
out of the vessel. This arrangement will allow the 
machinery to be worked at its most economical num­
ber of revolutions at all rates of the vessel's speed, and 
each engine can be used independently of the others 
in propelling the vessel. The full steam pressure will 
be 160 pounds. The shafting is made of forged steel, 
16 Yz inches in diameter. In fact. steel has been used 
wherever possible, so as to secure the lightest, in 
weight, of machinery. There are ten boilers, six of 
which are double-ended-that is, with furnaces in each 
end-21 � feet long and 15Yz feet in diameter. Two 
others are 18� feet long and 11i feet in diameter, and 
the two others, single-ended, are 8 feet long and 10 
feet in diameter. Eight of the largest boilers are set 
in water-tight compartments. 

In appearance the Columbia will closely resemble, 
when ready for sea, an ordi-
nary merchantman, the sides 
being nearly free from pro-
jections or sponsons, which 
ordinarily appear on vessels 
of war. She will have two 
single masts, but neither of 
them will have a military top, 
such as is now provided upon 
ordinary war vessels. This 
plan of her merchantman ap­
pearance is to enable her to 
get within range of any vessel 
she may wish to encounter 
before her character or pur­
pose is discovered. The vitals 
of the ship will be well pro­
tected with armor plating and 
the g u n  s t a t i o n s  will be 
shielded against the firing of 
machine guns. Her machin-
ery, boilers, magazines, etc. , 
are protected by an armored deck four inches thick on 
the slope and two and a half inches thick on the flat. 
The space between this deck and the gun deck is 
minutely subdivide.! with coal bunkers and storerooms, 
and in addition to these a coffer dam, five feet in width, 
is worked next to the ship's side for the whole length 
of the vessel. In the bunkers the space between the 
iuner and outer skins of the vessel will be filled with 
woodite, thus forming a wall five feet thick against ma-

chine gun fire. This ftlling can also be utilized as fuel 
in an emergency. Forward and abaft of the coal 
bunkers the coffer dam will be filled with)ome water­
excluding substance similar to woodite. In the wake 
of the four inch and the machine guns the ship's side 
will be armored with 4 inch and 2 inch nickel steel 
plates. 

The vessel will carry no big guns, for the reason that 
the uses for which she is intended will� not require 
them. Not a gun will be in sight, and the battery 
will be abnormally light. There will be four 6 inch 
breech-loading rifles, mounted in the open and pro­
tected with heavy shields attached to the gun car­
riages, eight 4 inch breech-loading rifles, twelve 6 
pounder, and four 1 pounder rapid-firing guns, four 
machine or Gatling guns, and six torpedo-launching 
tubes. Besides these she has a ram bow. The 
Columbia is to be completed, ready for service, by May 
19, 1893. 

• • • • • 
ETHYLENE. 

The accompanying engraving, for which and the 
following we are indebted to the Engineer, represents 

ETHYLENE APPARATUS. 

the apparatus at the Royal Institution by which the 
liquid ethylene is manufactured. It consists of a glass 
retort, protected from draughts by an iron cover ; in 
this retort sulphuric acid is heated to 160° C. , and alco­
hoI, heated also to 160° C., is allowed to drip into it. 
Ethylene and water are then given off, and run 
through a condensing worm in a pail of water ; the 
water collects in a jar underneath, and the crude ethy­
lene enters jars, in one of which impurities consisting 
of alcohol vapor and ether are removed by means of 
sulphuric acid spread over pumice stone ; the sul­
phurous and carbonic acids also formed are removed, 
by passing the gas through caustic potash. The ethy­
lene is then taken to the gasholder, in which it is 
stored for the supply of the pumps. The nitrous oxide 
used in the cooling operations is not made on the 
premises but purchased, as it is obtainable compressed 
in steel bottles in commerce. For compressing the 
ethylene two pumps are employed, one with a 6 in. 
plunger and 6 in. stroke, which forces th.e gas into a 
second pump with a 2 in. plunger and 6 in. stroke. 
The pumps have double valves, so that, if :me valve 
goes wrong, the pump can be turned on to the other ; 
this is a very necessary arrangement, especially as 
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vessel. The refrigerator consists of several concentric 
cylindrical vessels, the outer one covered with flannel. 
The whole arrangement is cooled by means of evaporat­
ing nitrous oxide in the more exterior vessels ; the 
ethylene is violently evaporated outside the central 
vessel, which is thus reduced to' such a temperature as 
to liquefy air and oxygen. The nitrous oxide and the 
ethylene movll' in closed circuits, and are conducted to 
and from the refrigerator by pipes. The pipes which 
carry off the expended gases are of larger diameter 
than the others. The gases are thus used over and 
over again. 

Over One Mile Deep. 

The bore at Schladebach is now probably the deepest 
in the world, being 1748'4 meters or about 5, 735 feet 
deep. Boring was commenced in August, 1880, and 
continued for 1,247 days, not counting holidays and 
two long interruptions in 1882 and 1883, and was com­
pleted in the autumn of 1886. The total cost of thll 
work, the Railway Review says, was $53,076, represent­
ing about $9.25 per foot. The initial diameter of the 
hole is 280 millimeters (about 11'2 inches), and the 
drilling apparatus used was of the well known drop 
tool form, a casing being carried down as the drilling 
progressed. After a depth of 570 feet had been reached, 
boring was continued by means of a diamond drill 210 
millimeters (8'4 inches) in diameter, yielding a core 140 
millimeters (5Yz inches) in diameter. The size of the 
hole was decreased at intervals, as the depth increased. 
At 3,510 feet it measured only 48 millimeters (1'62 
inches) in dIameter, and at 5,655 feet it had decreased to 
33 mm. [(1 '32 inches). When the depth of 5,735 feet, 
however, had been attained, there was a succession of 
discouraging mishaps and operations were discon­
tinued. Thermometric measurements in the hole were 
commenced in 1884 after a depth of 3,936 feet had been 
marked, and were repeated at every 30 meters (98!{ 
feet) further down. These observations were made 
with much care, and naturally took up considerable 
time. The thermometers were fixed in a water chamber 
and this in turu was inclosed in a wrought iron casing 
to prevent breakage of the instruments under the 
enormous pressure at those depths due to the water 
used in clearing out the bore hole. Three thermome­
ters were used for each reading, the mean of their 
indications being taken. The thermometers for each 
observation were left in the hole for from 15 to 16 hours. 
The observation showed that there was a regular, con­
stant increase in temperature with increase in depth. 
At 5, 628 feet the temperato.re was 45 '3° R. (133 '8° Fahr. ) 
and there was an increase of lO R. for every 46'99 meters 
(about 151 feet). From the data thus obtained the 
following formula has been deduced for calculating the 
temperat11re, in degrees Reaumur, at any given depth : 

P - 6 
R = 8'3 + --

46'09 
in w}li.ch P represents the depth in meters. 

• , e  I • 
Enorll1ons Prodnetlon of' Beer. 

The Western Brewer (Chicago) has just published 
tables showing the total }1roduction of beer in the 
United States during the special revenue year ended 
April 30, 1892. It is seen by the official statistics that 
the total production of beer during the year upon 
which revenue was collected amounted to 31,475, 519 
barrels�a net increase of 1.453,519 barrels over the pro­
duction of the previous year. The average annual 
consumption is a little less than one half barrel for 
every man, woman and child in the United States. 

First in the list of beer-producing States is New 
York, with a total of 9, 512,549 
barrels, or more than one­
fourth of the total produc­
tion in the United States. 
Pennsylvania c o m  e s n e x t  
\with 3, 129,733 barrels. Illi. 
nois follows with 2,888, 364 bar· 
rels ; then comes Ohio with a 
production of 2,650,205 bar­
rels, and Wisconsin is closely 
in the rear with 2, 605,688 bar­
rels. Following in 0 r d e r : 
Missouri produced 2,014,086 
barrels ; New .J ersey, 1,757, 633 
barrels; Massachusetts, 1,095, -
966 barrels ; and California, 
776,050 barrels. In six States 
of the Union only no beer is 

THE COLUMBIA, OUR NEW U. S. WARSHIP. produced at all, namely : Ar­
kansas, Fiorida, Maine, Mis­
sissippi, North Carolina, and 
Vermont. Iowa had an out-

some of the gases used attack metal. The pumps and 
valves are practically without oil ; they are lubricated 
by means of a trace of glycerine. They have Bramah 
leathers, and, in addition, a stuffing box. If any gas 
escapes the leathers, it is arrested by the stuffing box, 
alld a pipe conveys it back to the gasholder. Water 
tanks on the tops of the pumps keep them cool. A 
splendid exhaust pump is also used on the premises ; 
it will keep up a. faJr vacuum in a. moderately leaky 

put of 114,523 barrels of beer last year, an increase of 
8, 580 barrels over the previous year, in spite of the 
prohibitory liquor law. Even Kansas, setting its pro­
hibitory code at defiance, produced 1, 650 barrels of 
beer last year, and duly paid the tax UPOIlr,:oit to the 
United States collectors of internal revenue. 

• , a t . 
IN one day the human body generates enough heat 

to melt forty pounds of ice and raise it to boiling heat. 
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THE VESSELS OF COLUlIIIBUS. I Patents-Death oC Inventor, 

(Continued from first page.) The United States Circuit Court for the Northern 
take part in the celebration which is to take place in District of Illinois held, in the recent case of The De 
October next. After that the vessels will sail via the la Vergne Company vs. Featherstone, reported in the 
St. Lawrence River and the lakes to Chicago, where Chicago Legal News, that all the rights and remedies 
they will constitute a feature of the Columbian Expo- of inventors to the exclusive property in their inven­
sition. tions comes from the statutes ; that the statutes of the 

A special proclamation has been issued by President United States recognize only three classes of persons 
Harrison, setting apart October 21 next as a general to whom a patent can issue for an invention, viz. , to 
holiday, this date corresponding with that of October the inventor himself, to the assignee of the inventor, 
12, O. S., 1492, when the first land of the New World when the assignment is made before the issue of the 
was sighted by the discoverer. The President in his patent, and to the executor or administrator of the 
proclamation says : " On that day let the people, so far inventor, if the inventor dies before the patent is 
as possible, cease from toil and devote themselves to granted ; and that upon the death of an inventor 
such exercises as may best express honor to the dis- before the grant of a patent the right to a patent 
coverer and their appreciation of the great achieve- descends to his personal representatives, and if they 
ments of the four completed centuries of American life. fail to suggest his death and take the necessary steps 
Columbus stood in his age as the pioneer of progress under the statute to perfect the patent, there is no 
and enlightenment. The system of universal educa- person to take the thing granted, hence the grant 
tion is in our age the most prominent and salutary never can take effect. 
feature of the spirit of enlightenment, and it is peculiar- • . . ,  • 
ly appropriate that the schools be made by the people An Acoustic Method whereby the Depth oC Water 

the center of the day's del!1onstration. Let the national I n a River lOay be l1Ieasured at a Distance. 

flag float over every schoolhouse in the country, About two years ago I wished to know from time to 
and the exercises be such as shall impress upon our time the rate at which a river was rising after a fall of 
youth the patriotic duties of American citizenship. rain. The river was at a considerable distance from 
In the churches and in other places of assembly of the spot where its height was to be known. By means 
the people let there be expressions of gratitude to of the combination of two organ pipes, and a telephone 
Divine Providence for the devout faith of the discov- circuit, described in the following lines, I have been 
erer and for the divine care and guidance which has able to make the required meesurement within rather 
directed our history and so abundantly helped our clo�e limits. At the river station, an organ pipe was 
people." fixed vertically in an inverted position, so that the 

The Spanish committee having the matter in I water in the river acted as a stopper to the pipe, and 
charge have made careful ex-
aminations of all obtainable 
data to insure that the vessels 
shall be, in every detail which 
can be definitely determined, 
exact copies of the original 
Columbus vessels. In con­
nection with this subject La 
nustracion Nacional of Mad­
rid, to whom we are indebted 
for our first page illustration, 
says : 

85 
Acute RheulDatlslD. 

There is at least one thing about which doctors 
agree, and that is the drug which acts most surely in 
acute rheumatism. Dr. M. Baudouin has made a tour 
of the Paris hospitals and finds that all the physicians 
use salicylate of soda. Some give also bicarbonate of 
soda and antipyrin, but salicylate is the sheet anchor. 
The mode of administration differs, however. Dujar­
din-Beaumetz gives 15 grains every three hours ; 
Talamon, the same amount every two hours ; Straus 
gives 45 to 60 grains in single doses twice daily ; 
Bouchard, 75 grains of the salicylate and 150 grains of 
the bicarbonate of soda daily. Barth in some cases 
gives quinine and antipyrin, while Chauffard uses 
antipyrin alone, giving 60 to 120 grains daily. Barie 
gives 30 grains three times a day, and Comby 15 grains 
every two hours. 

In the New York hospitals larger doses than . the 
above are often given. In Bellevue, 20 grains every 
two hours, for the first day, is usually prescribed. In 
St. Luke's, oil of wintergreen has been much used. 
Salol has been given also instead of the salicylate. 
Nothing has yet approached the salicylates in efficacy 
in the treatment of acute rheumatism. It is generally 
the septic and gonorrhooal cases only in which it fails. 
But there is still a wide divergence of opinion as to 
how to administer the drug so as to get its effects cito, 
tuto, et j1LCunde.-Medical Record. 

Experience with Metallic Ties In HelglulD, 

A summary of five years' experience with metallic 
ties on the Belgian State railroads is given by Mr. 
Janssen in the June number of the Revue Generale des 

Chemins de Fer. Two pat­
terns, says the Railroad Ga­
zette, of metallic ties were 
used, both of the same weight, 
165 pounds, but of somewhat 
different cross-section. The 
flange rails, weighing 76 '6 
pounds per yard, are fastened 
to the ties by movable clips 
and bolts and nuts. There 
are twelve ties to a 9 meter 
rail. C a r e  f u  I observations 
were made on four sections of 
track with metallic ties and 
one section of track with half 
log, creosoted, oak ties. 

It waft found very difficult 
to keep the metallic tie track 
in good shape, particularly ar. 
the stone ballast was ulti­
mately pulverized by the ties, 
necessitating the addition of 
new ballast in 1891. The me­
tallic ties are themselves in 
damaged condition, owing to 
cracks which start at the bolt 
holes. Out of 240 ties of each 
pattern which were carefully 
examined, 77'5 per cent of the 
Braet form were more or less 
cracked, and 17'9 per cent of 
the Post type were similarly 
damaged. 

" A  great deal of data of 
very varied c h a r a c t e r  has 
been obtained, but nothing 
that would give the exact de­
tails sought, because, doubt­
less, the vessels of that time 
varied greatly, not only in 
the form of their hulls, but 
also in their rigging, as will 
be seen by an examination of 
the engravings and paintings 
of the fifteenth century, and 
as there was no ship that 
could bear the generic name 
of • caravel, ' great confusion 
was caused when the attempt 
was made to state, with a sci­
entific certainty, what the 
caravels were. T h e  w o r d  
' caravel ' c o m e s  f r o m  the 
Italian car a bella .. and with 
this etymology it is safe to 
suppose that the name was 
applied to those vessels on 

COLlJJIBUS' SHIP, SANTA lURIA, RECENTLY LAUNCHED AT THE ARSENAL OF CARRACA, SPADJ. 
Up to the time of making 

the report the track with me­
tallic ties has cost for mainte-

account of the grace and beauty of their form, and 
finally was applied to the light vessels which went 
ahead of the fleets as dispatch boats. N everthe­
less, we think we have very authentic data, perhaps 
all that is reliable-and this data has served for the 
basis of operations in making the drawing which 
is produced in our issue of to-day-in the letter 
of Juan de la Cosa, Christopher Columbus' pilot. 
Juan de la Cosa used many illustrations, and with his 
important hydrographic letter, which is in the Naval 
Museum, we can appreciate his ability in drawing 
both landscapes and figures. As he was both draughts­
man and mariner, we feel safe in affirming that the 
caravels drawn in said letter of the illustrious mari­
ner form the most authentic document in regard to 
the vessels of his time that is in existence. From these 
drawings and the descriptions of the days' runs in the 
part marked ' incidents ' of Columbus' log, it is as­
cArtained that these vessels had two sets of sails, 
lateens for sailing with bowlines hauled, aI\d with 
lines for sailing before the wind. 

the rise or fall of the water determined the note it nance about nineteen times as much as the track with 
gave, when blown by a small bellows driven by a very creosoted oak ties. Beyond this, many of the metallic 
small water wheel. A microphone was attached to the ties are damaged to such an extent that they must 
upper end of the organ pipe. This was in circuit with a soon be removed. 

.. The same lateens serve for this double object, un­
bending the sails half way and hoisting them like 
yards by means of top ropes. Instead of having the 
points now used for reefing, these sails had bands of 
canvas called bowlines, which were unfastened when 
it was unnecessary to diminish the sails." 

• • • • • 
PROFESSOR BROOKS, director of the Smith Observa­

tory, at (laneva, N. Y., successfully observed the re­
cent occultation of Mars by the moon. Excellent pho­
tographs were also secured of the moon and planet 
before and after the occultation, with the equatorial 
telescope. 

wire leading to a town station at some distance. At the • ' . '  • 
town station there was an exactly similar organ pipe, Artlftelal CalDphor. 
which could be lowered into a vessel full of water while Mr. L. Nordheim, of Hamburg, presents the follow­
it was sounding. By means of the telephone the note ing method of preparing camphor through the action 
given by the pipe at the river was clearly heard at the of ozone or of ozonized air upon camphene : Turpen­
town station; then the organ pipe at this station was tine obtained through the distillation of the crude oil 
lowered or raised by hand until it gave the same note. is treated with dry hydrochloric acid gas. The solid 
The

.
lengths of the organ pipes under wate� at the two I" hydrochlorate is separated from its liquid isomers by 

statIOns were then equal, so that the heIght of the . pressure, and is purified and then treated with crystal­
water in the distant river was known. lized carbonate of soda in a distillatory apparatus. The 

The determination can be made in less than a min- temperature is raised to about 1200• The camphene 
ute by any one who can recognize the agreement of obtained is so pure as to need no rectification. Ozon­
two similar DoteS. The arrangement when first tested ized air is made to act upon its vapor, and this converts 
was so placed that the height of water at two places it into cLmphor : 
near together might be easily compared. I found that 
a lad with an average ear for musical sounds was able 
to get the two heights to agree within one-eighth of an 
inch of each other, while a person with an educated 
ear adjusted the instrument immediately to almost 

CI. H I,  + 0 (camphene) = 

CIO HIS 0 (camphor). 

The' product obtained is purified by sublimation, like 
natural camphor.-Moniteur Scientifique. 

exact agreement. The total height to be measured • ' . '  • 
was 17 inchcs. A difference of temperature at the two RODINAL, according to . the Chemische Zeitung, is 
stations would make a small difference in the observed prepared as follows : 
heights. For example, taking a note caused by 250 Potas@ium metabianlpbite. . . . . . . . . . . . . . . . . . . . . . 30 parts. 
vibrations per second, a difference of 100 C. between Para-am idopbenol bydrocblor.. . . . . . . . . . . . . . . . .  10 " 
the temperatures of the two stations (one not likely to Boiling water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 .. 
occur) would make a difference of about 0 '02 feet in Soda hydrate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  q. s. 

the height-a quantity of no moment in such a class Dissolve the first two as far as possible in water and 
of measurements. The organ pipes were of square then add slowly a concentrated solution of caustic 
section, and made of metal, to resist the action of the I soda, until the precipitate at first formed is again dis-
wateJ:.-Frederiok J. Smith, in ;Nat:ure. IiOlved, and the aolution clear. 
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FIRE DEPARTMENT " CUT.LOOSE." I to falL No. 2 is a cut-loose where the 6 inch wheel generator are an ordinary harpoon carrying an elec· 

The present illustrations represent the contrivances with a weight attachment is released by the dropping trical conducting wire, covered by the harpoon line and 
used by the Jersey City Fire Department for loosening of a quarter pound weight resting on the hammer of connected with one pole of the generator, so as to form 
the horses from their stalls when an alarm is sounded. the gong. The chain which holds the weight rests on one-half of the electric circuit, the other half being 
They have two methods in use-one by the stroke of a pin which lies across the top of the hammer. formed by the metal-plated bottom of the boat contain­
the gong and one by electricity. Illustration No. 1 As the hammer goes forward the pin drops, the ing the magneto machine and the sea water. 
represents a cut-loose that loosens the horses instantly chain slides off, and the quarter pound weight drops When the harpoon is lanced into the whale the cir· 
by the dropping of a half pound weight on the end of a instantly, releasing the wheel The 6 pound weight at cuit is completed, and, as stated in the description, the 
releasing lever. This lever releases a large bell crank, the end draws up the bolts at the stalls by means of " electric fluid passes through the body of the whale, 
which is connected to the horse st,alls by means of wire bell cranks and releases the horses. Attached to wheel and the latter receives at each rotation of the machine 
and bell crank connections. When released, the lower is an arrangement for turning up the gas at night. twelve heavy shocks, and as the machine can make one 
part of the crank is drawn downward by a spring con- No. 3 is similar to No. 2, the difference being in the turn per second, the whale will receive 720 shocks per 
nection. The u pright part moves forward, drawing shape. The releasing bolts on the stalls are drawn up· minute, of such a force as to stun or render the whale 
down the bolt and releasing the strap. ward by means of set screws connected to a piece of unconscious, as has been proved by electrical experi-

The contrivance on the stalls for holding the strap shafting over the stalls. No. 4 is a cut-loose where the cal experiment."-Electrical Review. 

are brass-slotted castings, about 8 inches in length, ' 2% back stroke of the hammer causes the 8 poun� weight .. , • , • 

inches in width and 7.4: inch in thickness. One con- to fall that releases the horses. The releasmg lever Clouds as Weather Signs. 

tains a bolt with a spring connection, and the other a hooks underneath the end of the drop. After the The general cloud signs penned by the late Admiral 
loose pin. One end of the strap is fastened securely to stroke the rubber band keeps the releasing lever from Fitz-Roy, and still incorporated in the publications of 
the inside of stall. The other is passed through the falling back in the way of the hammer. the Meteorological Office, the Marine Record considers 
bridle of the horse. The ring on the end of the strap No. 5 is an electric cut-loose. When the alarm is still useful guides to the ordinary observer. Light, deli­
is then placed on to the pins, the end of which rests in sounded the electric current is cut off from the magnet. cate, quiet tints or colors, with soft., indefinite forms of 
the slot back of the bolt. With the first stroke of the The 1% foot lever flies up, instantly It"eleasing the clouds, indicate and accompany fine weather ; but 
gong the weight falls on to the releasing lever. The chain which rests on the hook at the end of the lever. gaudy or unusual hues, with hard, definitely outlined 
bell crank draws down the bolt, and the horse starts The releasing bolts on the stalls are connected by wire I clouds, foretell rain, and probably strong wind. Small 
forward, drawing the strap away from the pin and to a pie<>e of shaf�in� under the flooring. �he wei�ht I in�l.:�-looking clouds foret�ll rain ; l�ght scud 

.clouds 
through his bridle, making himself free to run to the at the end of cham IS connected to the shaftmg, which drlvmg across heavy masses show wmd and ram, but 

FIRE DEPARTMENT " CUT·LOOSE," 

engine. The weight is held up in place by means of a drops when released from the lever, causing the bolts if alone, may indicate wind only, proportionate to 
pin passing through the end of a small piece of sheet to drop, which instantly releases the horses. These their motion. These and many other general rules 
brass attached to the end of chain. This piece of brass contrivances are made mostly of brass and are about have long been trusted, but it is only of recent years 
rests against the arm of an indicator which gives the from 1 to 2 inches in width, about one foot in length t.hat much importance has been attached to the rela­
gong strokes by means of pin pricks on paper. This and % inch in thickness. They were made by the fire- tive stratum of the atmosphere in which the clouds are 
arm has a spring attachment which draws the pin men of the department. They cost from $10 to $20 moving. " It is now generally acknowledged," says 
back in time to puncture the paper strip at every each. the Nautical Magazine, " that in cyclonic storm areas 
stroke. The arm of the hammer shoves the brass piece • ' • •  • the wind at_ the earth's surface draws inward toward 
holding the weight off the pin at the stroke, starting A.n Electrical Harpoo n  for Whales. the central area of the disturbance, and the clouds at 
also the indicator. BY A. M. TANNER. a medium height in the atmosphere revolve in a true 

Attached to the bell crank also is an arrangement for It appears from a French pat.ent, granted August 7, circle round the storm center, while the higher clouds, 
stopping the clock and opening the sliding pole trap. 1852, to Dr. Albert Sonnenberg, of Bremen, Germany" such as cirrus, diverge somewhat from the center. The 
The clock is stopped by means of a cord connected to that the magneto-electric machine and accessories, upper clouds in the front of a cyclonic disturbance 
the crank on one end, the other being connected to a forming the subject matter of said patent, had actually also have a somewhat different movement relative to 
wire running through the clock horizontally with a , been used for killing a whale. This must indeed be the center than the clouds in the rear of the storm's 
small piece about an inch in length soldered on to the considered a remarkable achievement at such an early path ; it will be readily seen that such observed facts 
center. One end of the wire has a small weight at· date in the history of the magneto-electric machine, or are of the very highest importance to the weather 
tached to it and rests outside of the clock on a pin. more properly the dynamo-electric machine, if we ac- forecaster on shore and to the sailor when in an iso­
The wire is shaped so that when the alarm goes off the cept the generic definition of Profs. Thomson and lated position." 
string pulls the weight off the pin, and the soldered Houston that all machines for producing electric cur- ------.. __ .... ..... .... _-----
piece catches the pendulum and stops the clock. The , rents by mechanical force are dynamo-electric ma- WHERE instinct was stronger than both will and 
sliding pole trap is connected to the bell crank by chines. It is not necessary to enter into details as to reason is illustrated in a story told of Darwin, who was 
means of a loose button. the construction of Dr. Sonnenberg's machine. It is accustomed to go to the Zoological Gardens, and put-

The five-sixteenths inch trap rope runs along the ceil- ,sufficient to state that it consists of a crown or ring ting his forehead against the glass case containing the 
ing and down to this button, one end of which rests armed with a number of armature or induced coils turn- cobra de capello, to test his will and reasoning power. 
on the bell crank and the other runs through a hole in ing before a number of permanent field magnets, with Darwin was perfectly convinced as to the inability of 
the piece of brass connected to the bottom of the rope. a current-collecting ring and brushes, so arranged as to the snake harming him, yet every time the vicious 
When the crank is released by the lever the end of the be capable of giving " a whale 720 galvanic shocks in snake would strike against the glass, he always dodged 
button resting on the end of the crank drops down, in- one minute. " back in spite of his reason and will to resist the 00, 
stantly releasing the rope, which cal!SeS the trap doors The accessories used in connection with the current pulse. 
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ON THE RUt AND IN THE DEPTHS OF THE GRAND discovered the sublime gateway of the Grand Canyon. Olympus. The friendly stars had not vanished when, 

CAN1l 0N. And four years afterward, Lieutenant Ives and Dr. alone, I mounted to the very edge of a cliff whose base 
BY H. C. HOVEY. Newberry, with Egloffstein, topographer, and Moll- was as yet invisible. My excited fancy clothed the 

Since the first of May there has been a revolution hausen, artist, undertook its e;x:ploration. Their ac- darkness with indefinite shapes, that were mainly 
worth chronicling. The Flagstaff board of trade, co- count, published by the War Department, stimulated mingled memories of descriptions read and the moon­
operating with the railroad officials, have decided at Major .T. W. Powell to make the wildest voyage ever light scenes of the previous night. Most of these 
last to make the Grand Canyon accessible to tom ists. made on inland waters. His thrilling narration bears fancies were dispersed by the sheen of the rising sun, 
Tri-weekly coaches, with relays of horses, are now run the simple title of " An Exploration of the Colorado and I must confess that there followed an experience, 
by Wilcox in a single day to the head of the Hance River of the West." Major Powell also reached the not of disappointment, but certainly of embarrass­
trail, where a first-class hotel is being erected with public from the platform; and the writer had the very ment. My mind could not take in the mighty proces­
accommodations for fifty guests. The news is told pro great pleasure of hearing his lecture while the matter sion of grand objects, as one by one the sunshine 
bono publico, and will be appreciated by those who was yet novel to the scientific world and fresh in the I touched and gilded the countless towers, pinnacles and 
have had to make the trip by buckboard or wagon, mind of the explorer. R. B. Stanton, C. E. ,  is the spires, the broad red walls, royal arches and retreating 
with primitive log cabin accommodations. only one who has thus far successfully imitated Major alcoves, all richly carved and embellished. 

My aim in this article shall be to tell the tourist what Powell. His party, in the interests of a railroad sur- For miles and miles around expanded an amphi­
he may expect to see at Hance's, or at least what I vey, made a continuous trip by boat, in 1889-90, from theater, stained by all the colors from black to white, 
did see during my four days on the rim and in the the head of the Colorado River to the Gulf of Califor- but with a rich warm red predominating. As yet I 
depths. nia. Three men were drowned during the voyage . knew not the name of a single cliff, peak or formation, 

But certain general facts should first be given. Powell lost two by desertion, who were killed by the whether grotesque or sublime. The guide would tell 
Eighty years prior to the landing of the Pilgrim Indians. me, by and by ; but I was not quite ready to have 
Fathers, a Franciscan monk induced the viceroy of In order to appreciate the perils of Ruch a voyage, try such glories labeled. Across the chasm ran the crest 
New Spain, in 1540, to send out an exploring party to think what it means to descend a stream that falls line of a palisade till it cut the horizon. They told me 

THE GRAND CANYON OF THE COLORADO, FROM A POINT ON THE HANCE TRAIL. 
under the renowned Coronado. They discovered the 
lower portion of the Colorado River, and they also 
found the San Francisco Mountains, at whose base 
lies the modem city of Flagstaff. These peaks are ex­
tinct volcanoes, 13,000 feet high, girt about with minor 
cones, basaltic mesas, and cinder plains, beyond which 
were mysterious cliffs, to whose edge a party of twelve 
Spaniards, led by Cardinas, with Moqui guides, made 
their way. They found a raging river, between banks 
so high as to make them seem " three or four leagues 
in the air." Forms beckoned them to descend into the 
gorge, which, on approach, turned into " rocks higher 
than the towers of Seville." 

Other adventurers must have been frightened by 
their report; for two whole centuries passed before the 
arrival of the next visitor, Father Escalante, a roving 
missionary, who came down from the northern pla­
teaus, diverging for the purpose from the old trail 
betwean Santa Fe and Utah. After his visit the region 
was left to the Indians for three entire generations, a 
romantic realm of myths and legends, unknown to the 
geographer. 

On New Year's Day, 18M, more than 300 years after 
Coronado's original expedition, Lieutenant Whipple 
caught sight of the high cliffs, and somewhat later 

4, 200 feet in 500 miles, and that averages as many afterward that it was Powell's Plateau. It did not 
rapids and cataracts as it numbers miles t The Grand seem so very far away, till the intervening details be­
Canyon itself is 218 miles long; but the Marble Can- gan to be noticed. 
yon, which properly belongs with it, is 65 miles in I knew that the dots on the brink of a much nearer 
length; making a total of 283 miles of continuous can- wall were great pines instead of the clumps of sage 
yon. Yet above these stretch away to the north other brush that they might be taken for. I knew that the 
long and profound gorges, all combining to make the rift, far, far below, into which the sun shot a ray at 
stupendous pathway by which the lordly Colorado that moment, was a deep inner gorge with walls a 
goes sounding to the sea. Then there are more than thousand feet high, and that the silver ribbon winding 
fifty streams that cut through the surrounding pIa- through it so peacefully was a river strong and rush­
teaus to join the main river. And each of these has ing, and that the faint murmur wafted upward was 
its minor canyon, that would be regarded as sublime, the roar of a mighty torrent. The eye wandered, with 
were it not eclipsed by the greater valley into which it I a kind of helplessness, up and down the new vistas 
empties. Each side canyon branches again and again, I opening in every direction, and scanned the splendor 
until you might fitly describe the Grand Canyon as a and elegance of the ramparts, colonnades, and bal· 
composite of a thousand gorges; and each individual ' conies of nature's temples and palaces, till the over­
gorge is a worthy rival of the famous gorge of the burdened mind recoiled ; and it was with a sense of 
Niagara. Dutton's magnificent atlas, and the subse- positive relief that I was brought back to prosaic and 
quent atlas sheets issued by the U. S. Geological Sur- practical matters by Hance's loud summons to break­
vey, though masterpieces of topogr3phy, fail to give fast. 
a just idea of these vast ramifications. My guide for the day was a Frenchman, Louis de 

Sunrise in Arizona, even amid volcanic cones, mesas, Bouchere. intelligent, obliging, and not too talkative. 
arroyas and cactus plains, has fascinations elsewhere The night winds had blown most of the snow from the 
unknown. But from the rim of the Grand Canyon the rim into the gullies and ravines, and we had no diffi­
early riser may witness war between the Tit"wl; and '  cul t y  in walking. For half a mile we followed the 
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shallow valley that finally deepens into what the geo­
logists last fall decided to call •• the Congress Canyon. " 
But just before reaching the outlet we turned abruptly 
away to the right, and plunged into a thicket of juni­
pers, pinyons, and various shrubs and vines with 
Mexican names. We were out of sight of the canyon, 
but were curiously conscious that at any time a few 
steps taken to our left would bring us to its awful 
verge. The soil seemed everywhere fertile, and with 
proper clearing and irrigation might readily be culti­
vated to the very rim ; thus yielding a supply of fruit 
and vegetables for the projected hotel. 

After a tramp of about five miles we suddenly came 
to the Red Canyon, which led to a remarkable prom­
ontory jutting into the Grand Canyon itself. At some 
remote period the aborigines chose this, with rare good 
taste, as the location of two watch towers, each on a 
bold crag, whose face is a sheer precipice of fathom­
less depth. The pines growing in the castle courts 
seem to drop their cones into empty space. We 
thought that a bowlder hurled from the cliff had 
todged in some rift, until after a long interval came 
back the thunderous echo of its fall. Notches fifty 
feet deep, between the crags and the mainland, make 
an approach difficult. One ancient castle has been 
laid in ruins ; but the well built walls of the other 
have defied the storms of centuries. Search amid the 
environs brought to light many fragments of water 
jars, rich with interior decoration, but with a plain 
exterior. 

Another walk of five miles brings
· 
one from Castle 

AMERICAN BANK 

� c itutif it �tUtriclu. 
winding terraces of the general valley throughout its 
218 miles would require a journey of 4,000 miles. 
Imagine Mount Washington torn from its roots and 
hurled down from Poiut Eternity, the astonished be­
holder could still gaze across its base to Point Sublime, 
with an unobstructed view. Hills already rise from 
the depths of this wondrous valley higher than the 
tallest peaks of the Blue Ridge. And, as if to complete 
the matchless and indescribable spectacle, after these 
depths were excavated in all their grandeur, torrents 
of lava burst forth from the surrounding volcanoes, 
and repeated cloud bursts and tornadoes have, even to 
this day, made havoc of what was already wild beyond 
our wildest dream of the final catastrophe. 

Friends kindly warned me that the descent into this 
enormous gorge would overtax any one except a moun­
taineer or a hardy geologist. But, encouraged by 
Bouchere, I resolved to make the attempt ; and by 
taking plenty of time for it, the task was by no means 
exhausting. Hiring a pair of sturdy burros, one for 
the pack and the other for the saddle wherever riding 
should be found practicable, we boldly crossed the rim. 
Bouchere took the lead, Johnny and Jenny followed, 
and the writer brought up the rear. Stout mescal 
stalks served us for alpen stocks. The snow drifts 
under the rim were disagreeable but not dangerous, as 
they were a month previous when the guide was 
caught on a ledge between two rival avalanches. 
After a while the narrow footpath became dry and 
hard, and although exceedingly steep and zigzagging 
in every direction, was uniformly firm under foot. 

r AUGUST 6, 1 892. 
heavy stones lest it should be blown away. This part 
of the canyon is locally termed the " level," and from 
here to the river, some use can be made of the saddle. 
Grass is plentiful, on which numerous honses and cattle 
had been fattened during the winter, for as my guide 
assured me it was perpetual summer around the cot­
tonwood cabin. The miners farther down the canyon 
planted gardens and lived in the open air at a season 
when the plateaus are white with snow. They ad­
mitted that there was an occasional frost, but not 
enough to prevent their raising melons, tomatoes and 
other vegetables before the rest of us had doffed our 
furs. 

As to the results of canyon mining, it may be stated, 
in brief, that no assays have yet been made of the ores 
extracted, but lead, silver. and copper are certainly 
abundant, and there is much nickel. Great quanti­
ties of asbestos are found. The existence of other 
valuable minerals is indicated. Some twenty open­
ings have been made in the line of what they call " as­
sessment work," and Mr. McClure, and his comrades, 
regard the diggings as the richest they have ever seen. 

Amid my novel surroundings sleep seemed impossi­
ble during our first night in the depths. The gale that 
swept up the gorge was terrific at times, yet our cabin 
stood the strain. Meanwhile the sky was azure and 
the full moon flooded the mighty walls with silvery 
sheen. A bright planet hung above a tall cliff at our 
right, and the stars in Orion's belt guarded another 
on our left, looking like electric lights along the ram­
parts. The hues that had seemed glaring by day were 

...... 

... .. . .  

exquisitely softened, while 
the recesses not touched 
bv the moon were enwrap­
ped in solemn grandeur. 
Long after midnight I fell 
asleep, to a w a k e n  by 
dawn, thickly covered with 
the white ashes blown 
from our fireplace by the 
gale. but eager for the ex­
periences of another day 
amid the depths. 

When on the rim we were 
on the Aubrey limestone, 
which continued for the 
first 750 feet vertically, fol­
l o w e d  by 250 feet of 
Aubrey sandstone, which 
together constitute the 
cliff. Then came 1,000 feet 
first of Aubrey shale, suc­
ceeded by 2,000 feet of 

massive red limestones, of 
the Carboniferous system, 
shading into Devonian and 
Silurian rocks. The sum­
mit of the red wall series 
forms the main terrace, 
and its edge is the main 
cliff. 

·Point to what the writer 
designated as Point Eter­
nity, on account of the 
boundless panorama com­
manded from its pine-clad 
cliffs. The view is almost 
identical with that painted 
by Dutton from Point 
Sublime, only seen from 
the south instead of from 
the north. Here let us cor­
rect an error into which 
many A r i z o n i a n s  have 
fallen, who t a k e it for 
granted that Point Sub­
lime is a peak rising from 
the depths ; whereas Dut­
ton describes it as a long 
promontory jutting out 
from the Kaibab front. 
(Tertiary Hist. G. C. Dist., 
page 141.) The vertical 
depth from the extreme 
verge of Point Eternity to 
the boiling river that winds 
in and out far down in the 
inner gorge has been lately 
measured, and found to be 
6,675 feet. The eye follows 
the channel up s t r e a m  
until it joins the " box 
canyon " of the L i t t l e  
Colorado. S.tiIl above the 
j u n c t i o n  extends far 
toward the n o r  t h the 
majestic Marble Canyon. 
Scanning the horizon to 
the extreme west we descry 
the Kanab Wash, which 

MAP o.F THE GRAND CAN.ON REGION OF THE COLORADO RIVER, EN ARIZONA, 

Below our cottonwood 
cabin we came to mottled 
Cambrian shales, 1,000 feet 
thick, under which is the 
Tonto sandstone, 300 feet, 
also Cambrian. At the 
junction of the Congress 
and Aspen Canyons our 

cuts down from the summit 
of the Buckskin Mountains 

o 5 1b 15 J _ 
Bcale of 1I!lI ... 

to the drainage level. And along the northern rim, we The ridiculous is neighbor to the sublime. Our 
also identify Galena, Willow, Dry, Iron and Clear burros ran away. Tripod and camera were flung to 
Creek Canyons, besides the Bright Angel Amphithea- the verge of a cliff, whence they were with difficulty re­
ter, fifteen miles long. and whose walls are 5,000 feet covered. Fainter and more faint grew the tinkling of 
in height. the burro bells, as the wearers scampered headlong 

From the miners, who found names necessary to down the path we had to tread with such caution. 
secure claims, we obtained the following names of side scattermg our outfit as they went. An hour later we 
canyons along the south rim that are now first pub- found the creatures quietly browsing on bunch grass 
lished. Red Canyon l ies between Point Eternity and amid the cedars, as if their conduct had been alto­
Ayer's Peak. Then comes the Hance (or Congress) gether orderly. These sure-footed animals occasionally 
Canyon, down which runs the Hance Trail. There come to grief. Not long ago, in just such an escapade, 
follow in the order given, the Aspen. Grape. Sweet the mate of our burros fell from a cliff 300 feet high, 
Water, Lone Tree, Silver, Pipe Creek, Indian Garden, and broke every bone in his body. 
Big Horn, Salt, Monument, Hermit and Long Canyons, Those who descend into the canyon lose sight of the 
all visible from Point Eternity. Next below is the boundless wilderness of grandeur at which it seems a 
Cataract Canyon, hidden by the intervening hills, but sin to point an impertinent little kodak, and really 
accessible by the trail from Williams. gain something by having single objects of interest 

But what idea do mere names give ? The very word brought to view in their turn. Here and there are 

" canyon" is misleading and unfortunate. We think water-worn ways, now utterly dry. but over which 
of a canyon as a narrow gash in the earth's crust, from once tumbled mighty cataracts. Near one of these 
the bottom of which the sky, if seen at all,-looks like a I places we found large cavities filled with red pigment 
bit of blue ribbon. There are many such ravines, but I that had probably been resorted to for centuries by 
they are as unlike the Grand Canyon of the Colorado the Indians. Three miles down from the head of th� 
as Hance's log cabin differs from the Vatican. 'l;'he trail we ,reached a grove of cottonwood trees, watered 
Grand Canyon is more than a mile deep; but its width I by a perennial spring, issuing from an adjacent cavern. 
varies from five to eighteen miles, and this immense The banks were gay with tropical flowers. Countless 
valley is filled with every fantastic form and vivid color cacti were in bloom, conspicuous among them being 
conceivable. It con tams not only hundreds of smaller the prickly pear and the giant mescal, which grows 
canyons, but countless terraces and lofty peaks. Ac- here to the height of fifteen or twenty feet. Beside 
cording to Major Powell, it might be possible to follow I the stream a rock cabin stood, whose rafters were mes­
one narrow shelf for 1,000 miles ; and to trace the cal stalks, and whoae canvali roof Wali anchored by 

way lay through beds of 
enormous bowlders, above 
which towered cliffs and 

pinnacles of the various formations named above. 
Here the capyon began to " box in, " i. e.,  the walls ap­
proached each other and were precipitous, but pres­
ently opened i:.ilto a great sandstone amphitheater, 
named Gabriel's Cathedral, strangely weathered alld 
carved into noble paneiR. Under its arches are ancient 
Indian works, fireplaces where they roasted the roots 
of tlte mescal, and also mounds that the guide as­
sured me were graves. 

Below the cathedral is the " granite," of which the 
miners have so much to say. as holding the veins from 
which they hope for a metallic harvest. The granites 
and schists are highly tilted, and the channel winds 
and twists through them, tumbling over several cas­
cades in order to join the river. One must either 
descend these by rope ladders or follow the longer 
miners' trails that are practicable for burros. The en­
tire length of the Hance trail, from rim te river, is 
seven miles, and Hance himself claims to have been 
down and back in nine hours. But the ordinary 
tourist will find it a full day's work, and will do well 
to go down one day and return the next. 

One would think that the scenery here would grow 
monotonous by its very excess of grandeur. But this 
is not so. The ever-varying light makes kaleidoscopic 
effects. You think you have fixed some charming 
view in memory forever ; but even as you gaze the 
scene changes. These rapid transformations set came­
ras at defiance. Yet meritorious work has been done 
by Osbon, a Flagstaff artist. Taber, of San Francisco, 
Jackion" of Denver, and others have some fine views. 
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The best are those taken b y  the governmental survey 
and that are on exhibition in the National Museum. 

Our upward journey from tht' Cottonwood Cabin 
was begun under the scorching blaze of noonday. 
We proceeded at a leisurely pace, often pausing to 
admire some gay bank of tropical flowers, to inspect 
some rare plant, or to examine some attractive glen or 
cave. How grateful were the groves of junipers, with 
their cool shade I We are in no hurry. We listen to 
the marvelous stories the chasms around us have to 
tell as to their creation. The task of erosion began 
ages ago, when the general surface was near the sea 
level. The shallow channels were deepened as suc­
cessive upheavals made faults in the strata, and 
gradually lifted the plateaus to their present height 
of from 6, 000 to 9, 000 feet, without destroying their 
geological horizons. Nature is now resting. There 
are no rending earthquakes here, and the volcanic 
fires are extinct. The forces at work are the perennial 
streams, aided by the winds and the sun's heat, the 
melting snows, and occasional cloud bursts and elec­
trical storms. 

Slowly we pursued our tortuous path amid scenery 
perpetually changed by the shadows cast from 
the remote pinnacles and nearer crags. The ruffled 
escarpment far above us glowed as if in some con­
flagration ;  but as the afternoon wore away, its scal­
loped edges lost· that fierce glare and were graciously 
tinged by the ruddy sky. Are those masses of royal 
purple, rose color, lemon color, olive green, and ver­
milion simply hard rocks ? They are more like sunset 
clouds. We are climbing through an enchanted realm. 
As evening approaches, the colors die into sober gray. 
The long ravines seem to fold their wings about the 
gorgeous temples to await the dawning of a new day. 
Darkness settles over the vast abyss. We hasten lest 
we, too, should be enwrapped in the black mantle. 
And when we finally gain the rim, and turn to take 
our last look at the Grand Canyon, its glories are hid­
den amid the nocturnal gloom. 

The accompanying map of the Grand Canyon region 
was drawn by me on a much reduced scale from the 
most recent atlas sheets prepared by the U. S. Geo­
logical Survey. 

. I .  J • 
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does not seem too much to hope that we may also have 
a race of stingless bees. It is said that there are at 
least two distinct races of stingless bees in South 
America, but these races have not much value as 
honey gatherers, and moreover they build combs with 
very thick-walled cells, and probably they would not 
be worth cultivating as compared with the European, 
Asiatic, and African races; but there is apparently as 
g,JOd reason to hope that these races may be used to 
give their one good quality of stinglessness to our com­
mon races as there was that the flounder and Jap­
anese jelly fish could be used for the improvement of 
the shad. If we can cross our present races of bees 
with the giant bees of India and obtain a race with 
long proboscis and perhaps increased size (if that should 
prove to be of any ad vantage), and cross this improved 
race with the South American stingless bees, and by 
these crosses secure a race with all the good points of 
the Italian bee, with the additional feature of a length­
ened proboscis and with the sting taken away, we shall 
then have a race of bees which it will be difficult to 
improve. It might be desirable to improve still farther 
by breeding out the swarming instinct, and there ap­
pears to be no reason why the swarming instinct can­
not be bred out of bees as thoroughly as the sitting in­
stinct has been bred out of certain races of domestic 
fowls, but now that swarming can be so thoroughly 
controlled by the use of queen traps and automatic 
hivers, this point is not as important as it would other­
wise be. 

Of course no one knows as yet whether it will be pos­
sible to secure a cross between our common races and 
those of India or South America, and no one knew 
whether a cross could be secured between the shad and 
the flounder until the experiment was tried, but now 
that the experiment h as succeeded, the process seems 
so simple that we wonder why it was not done before. 

It seems to me that this matter is of sufficient im­
portance, and the prospect of success sufficiently 
great, to justify the agricultural department of the 
United States in undertaking the cost of the experi­
ments. The cost to the government would be trifling 
in comparison with the benefits which would be 
gained if the experiment should be successful ; but 
very few individuals who are competent to do the 
work would have the means to carry out the experi-

The CO_10K Bee. 
ments at their own expense, because a residence of a 

;So EDWARD GILES. few years in South America would perhaps be neces-
An article on " The Desirability of Producing a sary in order to study the habits of the stingless races 

Larger Race of Bees, " which was published in the in their native country, and to do this it might be 
ApitJulturist for March, suggested the possibility of necessary to domesticate the bees if this has not already 
securing a cross between our common races of bees been done. 
and the recently discovered " giant bees " of India, in I have not seen the statistics of the last census ; but 
such a way as to produce a new race which should according to the census of 1880 the honey crop for 1879 
combine the desirable points of both parent races. amounted to twenty-five million pounds, or about half 

The particular advantage hoped for from such a a pound for the year to each inhabitant of the United 
cross would be to secure a race which would be able to States. At an average price of ten cents per pound, 
gather honey from red clover and perhaps from other the value of the honey crop for that year would be 
flowers which now go to waste, so far as the honey about two and one-half million dollars. If we had a 
crop is concerned, because the bees which we now have race of stingless bees, the value of the crop would won 
are unable to reach the honey. An experiment of the be doubled, for many would be induced to go into the 
United States Fish Commission on the breeding of business of bee keeping who are now deterred by fear 
fish suggests to me still another possibility in the of the stings or who live in thickly settled villages, and 
breeding of bees. According to a recently reported in- hesitate to keep bees for fear that their neighbors will 
terview, Mr. D. E. Crawford, of the United States Fish consider their pets a nuisance. Even in the oldest and 
Commission, stated : " We have little doubt now that most thickly settled States the number of bees could 
before two more years we shall have evolved what the easily be doubled without exhausting the honey sup­
seaboard public has been clamoring for for so many ply, and in suitable places by planting special crops 
years-the boneless shad. Of course I don't mean a there is no limit to the amount of honey which could 
shad that is actually boneless, but one that will be to be produced. Some may argue that an increased 
all intents and purposes as boneless as the flounder of supply of honey would mean lower prices, and that 
this country or the sole of England. This will have since it is not easy to find a market for the present 
been accomplished by the cross breeding of the shad, supply, it would not be possible to dispose of a larger 
the flounder and a peculiar edible jelly fish which is a quantity; but experience shows that as the supply of 
staple food among the seacoast nativt's of Japan. . . any article of food increases, the demand always keeps 
Our experiments, while at first rather discouraging, pace with the supply. In the memory of men who 
now leave but little doubt of turning out successful. are not yet very old, it was formerly very difficult to 
At first the crossing resulted in the production of a lot find a market for tomatoes, but 1 remember a few 
of jelly fishes with an elaborate outfit of bones, which years ago talking with a farmer who was then pre­
was just what we did not want, but time and study paring a load of tomatoes for market, and he remarked 
showed us our mistakes, and now we have a few hun- that it was at that time easier to sell a wagon load of 
dred half-grown shad with less than 18 per cent as tomatoes than when he first began to raise them to 
many bones as the ordinary sort. I sell a peck. The reason why it is difficult to sell 

A few years ago, when the belief in the unalterability honey is that people generally have not learned to 
of species both of animals and plants was generally use it. Eight ounces per year for each person in the 
accepted the attempt to alter the bony structure of United States seems a very small quantity, but I pre­
the shad

' 
would have been regarded as a hopeless un- sume that a large percentage even of that quantity is 

dertaking, but no w that so much has been accom- I sold through the drug houses for medicinal purposes. 
pUshed, no one can say what the limit of possibility is. I- have described wl.J.at I believe is " the coming bee," 
Professor Goodale, of Harvard University, predicts I and it seems to me that there is nothing impossible or 
the time when fruits of all kinds will be produced with- uureasonable in the ideas advanced. If a proper 
out seeds. There is ground for hoping that this result I amount of enterprise is shown, I see norreason why we 
may be attained in the fact that the banana regularly I should have to wait many years before the ideal is 
grows without seeds, or rather with only rudimentary realized, bec

.
ause breeders �e now begin�i�g to under­

seeds which appear as dark specks in the fruit, and so stand the SCIence of breeding and are gIvmg up the 
do not interfere in the least with our enjoyment of old haphazard methods, and, therefore, progress is cer­
eating the fruit, and if these rudimentary seeds are tain to be much more rapid than it has been in the 
planted in the groand, they refuse to germinate. Oc- past.-American Apiculturist. 
casionally also an orange is found without seeds, and • I .  I • 
there are many other facts which give good reason to THE total colored population, as returned under the 
believe that before many years we may enjoy the census of 1890, is 7, 638,360. Of this number, 7,470,040 
pleasure of eating seedless fruits of several kinds. are persons of African descent, 107,475 are Chinese, 

If we are to have boneless shad lIoIld seedless fruits, it 2,009 a.re Japanese, a.nd GS,806 a.re civilized Indians. 

®orreeponilence.  

The Deflectl o lls o C  a Tornado. 

To the Editor of the Scientific American : 
Some of your readers may recall an article by the 

writer in the SCIEN'l'IFIC AMERICAN of August 15, 1891, 
in which was presented 80me peculiarities of a tornado 
that passed this region on May 20 of that year. It was 
characterized by a direct eastward route along a town­
ship line for a distance of thirty miles and deflections 
right and left within small limits to nearly every tall 
object near its path. After each struggle with a d�­
tached object offering much resistance, it was nearly 
always defl ected. 

On July 2, 1892, the township line, 6 miles south, was 
swept again almost due east for a distance of about ten 
miles by a storm in many respects similar. It mani­
fested less force, but was only less fatal, perhaps, be­
cause fewer homes lay in its path. After its first de­
scent its direction was to the northeast for perhaps a 
mile, but after destroying a house it proceeded the re­
mainder of its route, at no time a dozen rods a way from 
the midsection line, one-half mile north of the town­
ship line, s winging a little transversely toward bunches 
of trees, houses, etc. It seemed guided away from its 
first house by a line of wire fence (tearing up the posts). 
In fact, it seemed to get its first impetus due east by 
this. I recall that the former storm also followed di­
rectly up a long line of this fence till deflected by an 
obstruction. Much further on, some tall locust trees 
and an orchard seemed to deflt'ct it from a low house 
which it missed only a few feet, but a tall house half a 
mile further on received the full force. After wreck­
ing this it was again deflected northeast to some tim­
ber in a small "draw" half a mile further on. Down 
this tt ran to a denser wood in a southeast direction, 
whence again it traveled eastward with the trees 
along a little stream. Coming into this a little further 
on was another timbered " draw, " and a portion of 
the whirl split off and ran up this about sixty rods, 
although its direction was backward-a little west of 
north. Here this portion of the storm found itself in 
the center of a meadow. It went directly eastward 
again to a detached clump of trees, and was thence 
deflected southeasterly. The other portion of the 
storm had gone on directly eaf>t, but much less forci­
bly, emerging on to a lake. Now the portions began 
to approach each other, and passing one on either side 
of an ice house, they joined their fury on a tall wooden 
derrick. The roof of the water works engine room 
beneath was lifted and hurled northeast, but a low 
chimney was left unhurt. A frame house near by was 
moved only on its foundation. Again the storm split, 
the north portion spreading over a wide sweep and do­
ing small damage ; but the south branch was now still 
so furious as to utterly demolish a house une-fourth 
mile further on. From thence it too was scattered and 
for the next half mile only a wide path of broken trees 
marks the march of both, after which they lifted. 

The signs of twisting were not marked, all debris be­
ing blown onward, but on all standing trees examined 
by the writer, the limbs on the south side are brought 
back west, carried around north and left streaming 
out eastward. This, I believe, is the reverse of th2 
usual order north of the equator. 

Now, since a string of fence posts and a narrow strip 
of timber seem capable, within certain limits, of guid­
ing and deflecting these terrible clouds, may it not be 
j ust possible that, on our prairies, wind-breaks might 
be so planted, of some tall trees on either side of the 
buildings, as to guide these great forces around the 
homes or at least break them up into less destructive 
portions ? Or might not a series of tall posts be simi­
larly placed, or other tall objects erected for the same 
purpose ? These two storms have certainly shown 
strong attraction for tall objects. May it not possibly 
prove something more than a theory that tall towers, 
like wooden derricks, might be so arranged as to guide 
tornadoes around towns and cities or other densely set­
tled districts ? 

I should be glad if you could spare the space to invite 
brief statements of facts concerning the deflections of 
other storms, whether any such phenomena as I have 
noted have been observed to prevail generally. Iu 
heavily timbered regions there is small hope of any­
thing practical being done, but there is just a hint that 
in level, open regions (and here the tornado is usually 
at its worst) we may yet contrive, when we know the 
laws of their progress better, to conduct these great 
forces as we do others. There is much to convince us 
that the great lambent cloud is highly electrified, and, 
like a silken wisp under the same conditions, it swings 
to objects near its path. 

The smell of ozone in the atmosphere after the pas­
sage of this 8torm was very noticeable. 

JAMES NEWTON BASKETT. 
Mexico, Mo. , July 5, 1892. 

. . e  . ..  

THE best form of bismuth to use in the treatment of 
infantile diarrhmas is the salicylate, it being the most 
actively antiseptic.-MedicaL WorLd. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 
STEAM CONDENSER.-Charles Groh-

man,  Lin ole nmville, N. Y. Tbe Bteam inlet of tbis 
condenser is in a raised middle portion of the top of a 
m!l in  case, tran sversely of which. within the casing, 

ure arranged several series of cold water pipes, tbe 
cold water being made to travel back and fortb several 

t i mes througb the pipes before it  is discbarged, wbile 
the steam is  condensed by contact w i t b  the surface of 
tbe pipes, and i. discbarged in the form of water, 
throug b a central bottom outlet. The construction 
and arrangement of parts is sucb tbat the condenser i s  
l i tt le l ikely to rust, and can be readi ly  cleaned, 

POWER TRANSMITTER.-Daniel McCar­
th y , Earle, Col. This is an i mproved de"ice for trans­
mitting the power of a piston rod to a belt, tbus con· 
verting a reciprocating into a rotary motion. Upon tbe 
cross bead on the onter end of tbe piston rod is ar· 
ranged a frame, witb a cylinder on eacb side, in wbich 
sl ides a plnnger, operated by steam, coming tbrough 
steam paseages in the piston rod, thus providing a 
steam-actuated gripping mecban ism, operated simu l t.a· 
neously witb eacb stroke of tbe piston, whereby Ihe 
belt is gri pped at eacb forward and backward motion 
of the piston rod. 

BOILER.-James R. Lutgen, Winlock, 
"''''8t!hi ngton . In this hoiler i s  a sectional circular hase 
pi pe, above which pipe8 are concentrical l y arrauged 
and connected wltb each other, uprigbt pipes being "et 
i n  tbe concentric p i pes, and top concentric pipes being 
connected witb tbe upri ght pipes, sbort vertical pipes 

both vert.ical ly and laterally, and the box may be em­
ployed no matter in what position tbe hane:er may be 
placed, tbe box being al.o adapted for nse witbout tbe 
banger, when i t may be secured to any support. 

DRILLING MACHINE.-OttO Sternoff­
Beyer, Carlotadt, N. J. This invention relates to mul­
tiple drilling macbines for drilling a series of apertures 
in buttons and similar articles. A series of simi l arly 
revolving drills is arranged in a circle, but eccentric to 
the articles to be drilled, and a revo luble disk sup­
ports tbe articles opposite tbe drill •. 

PERFORATING MACHINE.-Charles O. 
Morgan, Morton, Minn. This ie a J igbt, d u rab le, and 
inexpensive macbine, wbich may be readily operated 
to perforate paper withollt tearing it. a c leaner being 
provided to prevent the paper, after be i ng perforat.ed , 
from rising upward witb tbe punches. The mach ine iB 
operated by a treadle, and is especial ly adapt.ed for per­
forating paper for blank book., order books, etc., 
where sections are designed to be read i l y  detaChed. 

ANNEALING Box. - Augustus Beyer, 
New Pbiladelpbia, Ohio. This box is open at tbe bot_ 
tom. and has the usual carrier or bottom plat.e, in con­
nection with an auxil iary bottom plate baving a series 
of transverse ri bs resting on the upper side of the bot­
tom plate, and forming air passages between the two 
bOltorr.s o r  plat.es. Tbe ribs on the auxiliary plate 
strengthen tbe bottom plate, so that it remains level 
and i s  not liable to crack, wbile they also form passages 
for the heat, eaving time and l uel, an d  causing a more 
uniform beating, to prevent nneven col oring of tbe 
• heets. 

connecting tbe base pipe witb tbe first set of concen· OIL CAN.-Hans H. Thiellesen, CUS­
tric pipe8, the boiler also baving various other novel ter City, Sou t h  Dakota. This can ha@ an air chamber 
features, designed to promote the quick !Lnd .afe geue- in its upper part, into wbicb opens a bollow bandle 
ration of .team without waste of fuel. opening, an air compressor being connected with tbe 

HARBOR.-Robert H. F. and Nicholas ' handle, and a channel lead mg from tbe ai r  cbamber to 

B. Sewall, Best-croer, Ala. This invention provides for 
forming a barbor by bui Iding walls after a cert.ain plan, 
according to tbe location of tbe bar or otber featnres, 
these being main wall portions and channel wingll, the 
main wall portions being provided with fl umes and 
w i t h  inward ly openin� check valvell, wit.h variolls 
ol her novel feature., whereby the ebb and flow of the 
tide, 8S well 88 the force of the waves, are util izp.d to 

e.tablish,  deepen, and maintain the channel and depth 
of the barbor or anchorage. 

H allway Appliances. 

RAILROAD RAIL FASTENING.-Henry 
A. Lyddon , Brai nerd, M in n .  This in vention , provides 
a means of fastening tbe rails to metal ties, the latter 
hav i n g  near each end pllral l el l ugs, pressed up out of 
the metal, and sbaped to fit one side of tbe (a l l  
flange. A clamping plate binds the opposite flange, 
this plate baving a spur entering a socket in tbe rai l  
lIange t.o pre ven t  creeping, and being h e l d  i n  pOSition 
by a locking koy. Tbe fnstening is quickly made and 
very effective, and the rail may be shi fted eas i ly at any 
time on simply turning tbe key and removing the clamp­
ing plate. 

SEMAPHORE SIGNAL.-Perry G. Stu­
art, Fitch burg, Mass. The 8emaphore nrms are ' pivoted 
to a standard, at one side of which nre vertically sl iding 
rodo, connected witb the arms by I mks, the lower 
ends of tbe rods being pivoted to hell c runk levers, to 
which is secured a cord or wire p08sing over it pulley, 
and directly connected witb a swi nging hand lever, 
which may he arranged i n  a signal house, at any di�­
tance from tbe semapbore. The construction is de­
sigped to be placed alongside of a rai lroad track, 
wherever a signal may be desired, tbe signal being 
p08itive in its operation, easily worked, of simple con· 
struction, and very cheaply made. 

tbe lower port ion of the can. The construction is sucb 
that air pres.ure may be readily appl ied to tbe oil to 
force the latter from tbe di.cbarge nozzle w i th consid­
erable velocity, thus facilitating tbe reaely application 
of oil to any part of macbinery to be oiled. 

Mining. 
ORE CONCENTRATOR. - Gottlieb D. 

Husemaun, St. Louis, Mo. Pivotally susvended from 
n frame is an upper box, to which i s  hinged s ]o\\'er 
!lox, tbe boxes beinl( reciprocated horizontally by a 
pitman , and be-lUg incl i ned in opposIte directions. The 
boxes have sol id bottoms, u pon which are tubes or 
conduits perfora ted on their upper f'iues, and u pon 
whicb are perforat.ed sloping r iffle r lates, boods, or 
covers, protecting the conduit opeDin�@., while a dis .. 
cbarge pipe leads from the upper to the lower box, 
and from the latter to any suitable receptacle. The 
machine subjects tbe slime to the combined operations 
of wasb in g, riffling, and concentrating, wi\.b very little 
mechanism. 

Miscellaneous. 

ELEVATOR.-Collins M. Stearns, Mil­
waukee, 'Vis. A shnft at each side of thIS  e levator i s  
fluted lengthwise to form long piniou�, revolviug i n  
suitable bearings, these pinions engal:in� gear wheels 
on b ubs wbicb travel on screw rods, the bubs being at­
tacbed to bottom and cross bars of the cage. The long 
pinion. are rotated simultaneously. the cage traveling 
up and down according to the direction in wbicb tbe 
pinions are revolved. 

ALARM LOCK. - Frank Mahaunah, 
Omaha, Neb. This is a simple and durable  lock, m ore 
especially designed for Uf'e on ca�h drawprs, and is 
arranged to automatically sound au lalarm, eitber tem- , 
porarily or continuously, whenever a wrong key is 
pressed in the lock. A series of vertical locking bolt s  
i s  mounted o n  a stationary frame, and t here are con­
nections between tbe bolts not in the combination and 
tbe alarm, a s liding block on each bolt having reversely 
extending incl ines, one to lower the bolt when it is ac­
tive and tbe otber to raise It when inactive or out of 
the combination. 

sbaped limb projectinl( into a cbamber at the lower end 
of a pump harrel, a screw plug .crewing into the l imb. 

CAN OPENER.-Smith Ehenger, Park 
CIty, Utah Ter. Tbis Is a combination tool,  baving a 
separable bandle witb an enlarged outer end formed 
into a >craper and adapted to exert a spring action on 
tbe bandle members, one or tbe members being pro­
vided at one end wltb cutting blades, and a corkscrew 
being pivoted to one member of tbe handle. Tbe de­
vice forms a simple and convenient tool, wbicb may 

al80 be nsed for removing tbe wires from bottle necks 
and stoppers. 

BOTTLE FILLING APPARATUS. - Mi-
cbacl J. McHugh, Jersey Ci ty, N. J. Tbis is  a device 
wbich can be qUickly applied to any bottle-fllling ma­
chine, and aut.omatically carries tbe cork-retaining bail 
from an unlocked to a locked position over the cork at 
tbe proper time. A cross bead, carrying tbe cork tube, 
has a vertical bolt aperture, tbrougb wbicb extends a 
bol t on the cross bar of tbe bail seater, levers depending 
from tbe ends of the bar baving feet at tbeir lower ends, 
while a spring throws the ends tOYiard each otber. 

LANTERN.-Daniel W. Cronin, Little 
Rock, Ark. This is  an improved hand luntern, with a 
gl"ss globe to protect the flame, and is provided with a 
cen tral draugbt and return lIues, to Increase the effi­
ciency of the lamp hy enlurgmg its i l Il1minating power 
and by rendering the combustion of the i I l u m i nant 
more perfect. The invention coverR a novel construc­
tion and combination of parts. 

FIRE ESCAPE.-Carl F. Ekman, Mar­
shal l to wn, Iowa. A ladder that can be qllickly and 
easi ly  extended at any angle is provided by this inven­
tion, and a hose may be connected to the ladder to 
make a water tower or it, while hoisting devices may 
also be attacbed to it, whereby a n u m ber of people m ay 
be rescued at one time. The ladder is m ade w i th lazy 
tongf' of novel construction, its links being contmued 
beyond the outer joints. and tbe whole device i s  SlIp­
ported n pon a "agon body or truck, upon which t h e  
ladder frame t u r n s  hori zon tally, means heing provided 
for the balancing of tbe ladder trnck. 

NOTE.-Copies or  any of the above patents will he 
furnished by M unn & Co. ,  for 25 cents each. Please 

send name of the patentee, title of invention, and date 
o! this paper. 
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give date of paper and plige or number of question. 

I n q ll i rles Dot answered in rea80nable time �honld 
be repeated ; correspondents will bear i n  mind that 
some answers requ i re not n l i t,tie re8enrch. and, 
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or in th is department. euch m n st take his tnrn. 

S p eci a l  Wrl Ue n Information on matters of 
p<>rsonnl  rather than �eneral interest cnnnot be 
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(4472) B. G.-For the information you 

AXLE LUBRICATOR.-James S. Patten, 
Bal ti more.; M d .  This inventioll prov i des a separute 
hox for holdine: the lubricant, with a rol ler for convay­

mg it to the car axle jourual . the box being of reduced 
d i menS I Ons, to be held in  the cham ber of the box, whicb 
.Iides up and down i n the hanger or pedestal as the 
springs of the car truck ex pand Imd con t ract. The box 

has 8 !lIem icirrn lar flange, \",'h ieh eonform'd to  the axle, 
provided w i t.h ribs and a �eril!s of i ntervening grooves, 
which become gradually shallower as they exte nd out­
wardl y  to vanishinl/: poi nts, wbereby they "erve to re­
convey into the box tbat portion of tbe Inbricant 
scraped off the journal by tbe ribs. 

TIME ALARM BED.-George Q. Sea­
man, Brooklyn, N. Y.  Tbis bed ha. a bottom hinged 10. 

cost, $3,300. Plans and perspective elevat ion . 
A row of model dwelling bouses on We.t Seventy­

fiftb Street, New York City. Mr. James T. Hall,  
architect, New York. 

desire concernmg musical Intervals we' refer you to 
. .  The Theory of Sonnd in Relation to Music," by 
Professor Blaserna, price by mail $1.50. 

lUecbanlcal . 

Ilear i ts center. FO that it may Bwil l g n o w n wnrd, this 
movable portion being supported on ) oo�e � l I p plemen­
tary legs, and conllection being made w i th a tripping 
d if'k, to be operated in connection with a time mechan­
ism. At the time at wbicb tbe alarm ii! set, tbe tri p· 
ping mechanism operates to ron tbe supplementary 
legs inward, so tbat tbe occupant is spi lled npon tbe 
floor ; or, in a duule bed, one occupant may be thrown 
out, if desired, witbou t disturbine: tbe otber. 

VARIABLE SAW MILL FEED.-Calvin 
Harbaugh,  Pleasant Home, Obio. The feed shaft is 
arranged parallel witb the saw mandre l, and provided 
with a friction drum, t h ere bemg friction disks driven FOLDING UMBRELLA.-George H. Sey­
by tbe mandrel, while a friction pul ley, mounted on a mour, Stanton, Texas. A runner is held to slide on a 
movable sbaft engages one of the ' fri cti on d isks and folding stick, to tbe upper porti on of wbich nre pi voted 
the fflction drum, there being a le ver mechanism for ribs. each comprisiug a tabnlar outer section with long i­
moving the shaft and tbe friction pnlley on it. This tudinal slot and solid inner section having a Ing .liding 
feed is simple, cheap, and effective, and may be q u ickly in tbe slot, wbile braces are pivoted to tbe runner and 
and easily changed to drIve the SIlW carriage at sny to the lower or outer rib sections, the invention al�o 
desired rate and in either direction. I includine: various otber novel feature.. This u mbrella 

WOOD CUTTING TOOL.-Robert Rob- may re�dily be
. 

made of a size to be conveniently in­

t N 734 Le d St t B kl N Y 'fh "  serted III a vahse Or satcbel , and I S  deSigned t o  be 
er .f', o. 

. 
onar ree . roo y n ,  . . IS Is 

rigidly held in opt:n or closed position. 
S S imple and lDexpemi:IVe tool for generul use as a ront .. 

ing implement for the gaining out of chanuels, either WIRE STRETCHER.-William D. Ful­
.traigbt or curved, dovetai'ed or otberwise, and as an brigbt, N ichols, Mo. Thi. is a device of .imple and 
intaglio carving tool, tbe tool being especial ly designed durable construction, designed more especiall y  for use 
for rapidly cotting out the zigzag channel. in stair in building wife fences. It has two pivotall y  supported 
stringers, without the use of a boring tool or f'SW. independent arms, having each a complementary le\'er, 
Tbere i. a rest block on the u pper edge of the .bank, to grip the wire and exert tension on it, tbere being 
and a bub on its downward l y  curved end opposite the a locking device for the lever., and on e arm witb its 
handle, ' tbe hub being axially perforated to receivp. lever serving, when locked, t.o maintain the wire 
tbe stem of tbe cutter blade, which cuts with its side under tension nntil gripped hy the other arm and 
edges and free end. lever. 

11. A dwelling recen tl y erecled at Rutherford, N. J . . 
at a cost of $5,400 complete. Floor plans and 
perspective. 

12. Design for the proposed tomb of Wellington, St. 

Paul's Cat.hedral, London. 
13. View of tbe interior of the House of Commons, 

London. 
14. Roman Temples in Africa-restored by Alex. Gra­

bam, F.S. A. 
15. MIScellaneous contents : Scarlet runner beans, iI·  

lu.trated.-Evolntion-Fruit culture at Barbam 

(4473) F. P. D. asks how to remove 
printer'. ink from cardboard. A. Apply sulpburic ether 

witb cotton wool, ru bbing gently. Contioue th� ap­
plication of fresb ether u n til the sta:n disappear.. SuI·  
pburic ether i.  very inflammable; so do not try to reo 
move the stain at night. 

(4474) R. N. C.-Antichlor is composed 
of sodium sulphite. So called because it  is used i n  
paper making t o  remove t b e  last traces o f  cblorine from 
the paper pulp. 

(4475) H. H. J.-The St. Chamond 
Court, ilIustrated.-Wood and i ron stai rway at 

Works in France is said to bave the lar�est tempering 
tbe Nationa: Library, Pari., iIIustrated.-Au 01'- bath in the world, being 72 feet deep and containing 
namental wood·working machIne, i l l nstrated.-A 44,000 gallon� of oil, which is kept in motion by rotary 
new heater man u fnctnring plant.-Various doc- pump@. 
trines of water ri�hts.-Im proved batb heater, i I­
lustrated .-Well-made chairs and rockers, i l lus­
trated .- An improved heater, illustrated.-K .. lso· 
mming.-An improved variety wood-worker, 
i l lustrated.- An improved mortiser and borer, 
illustrated. 

(4476) M. G. S.-Catgut is the name ap­
plied to strings, made chiefly from t.he intesti nes of 
sheep, uEoed for harp. violin, guitar, and bow �trings, 
hatter'� 8tring�, etc. 

(4477) J. L. T. says : In your reply to 
Tbe Scientific American Arcbitects 8,lld Builders C. E. B. , query No. 4419. date of June 25, JOU give tbe 

Edition is issned montbly. $2.50 a year. Single copies, horse power of 7 incb artesian well with one inch n oz-
25 cents. Forty large quarto pages, equal to about zle and a 3 foot Pel ton wbeel as 17. to run' a 150 bbl. 
two bundred ordinary book pages ; forming, prlicti- m i ll .  Below I give you tbe measurement of two wells;  
cally,  a large and splendid MAGAZINE 01" ARCHITEC- will  )'ou kindly give tbe l l orse power w i t b  different 
TURE. ricbly adorned witb elegant plates in colors and nozzle. usi ng a 6 foot Pel ton wbeel ? No. 1. 8 incb well, 
witb tine engravings, ill ustrating tbe most interesting closed pressure 60 pounds, full  flow 440 cu bi c feet per 
eDmples of Modem Arcbitectural Constrnction and m i nute ;  6 inch opening, 13 pound. pressu re, flow 390 

HANGER.-James G. Duke, Memphis, 
Tenn. This Is an improvement in bangers, especially 
adapted for supporting shafting, pipes, etc., providing 
a hanger of eimple, durable, and inexpeopive coDstrnc­
tion, for nse in connection with an overhead or verti­
cal support. Ther� i8 aloo provided, in connection 
with the hanger a box, adjustable upon tbe hanger, 

PUMP VALVE A ND CASE.-J ohn N eu- allied snbjects. cubic feet per min u te ;  4 inch opening, 30 pounds pres-
mann, Brooklyn, N. Y. In cases wbere it is desi rable Tbe Fnllness, Ricbness, Cbeapness, and Convenience surc. flow 272 cubi c feet per minute ; 2 incb openine:, 
to locate tbe barrel of a pump In an ice receptacle, to of this work bave won for it the LARGEST CIRCULATION 50 pounds pressure, flow 92 cubiC fe"t per minute. With 
cool the liqnid drawn, this improvement provides of any Architectural pnblication in the world. Sold by 70 pounds pressure and tbe Bame flow,wbat would be the 
means for the quick detacbment of the valve case all newsdealers. increased power? Well No . 2. 8 inch well , 67 pound. 
from tbe pump barrel, and it.s ready replacement iQ a I MUNN & CO., PUBLISHERS closed pressure, full flow 162 cnbic feet per minute ; 
secnre manner. Tbe valve casing bas a flanged trough- 361 BrOAdway, New York. � inch openmg, 30 pounds prresBure ; 2 incb opening, 
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60 pound. pressure ; IJ!i' inch opening. 65 pounds pres· 
sure. The above I believe are two extremes as to flow, 
and both wells Ilre for power purposes. In well No. 1 
the pressure ha� Illcreased to 70 poundlil Billce the above 
measurement was taken, while the flow of water has de· 
creased. A. The power obtainable rrom well No. 1, is 
for the 6 inch opening 18 horse power. for the 4 Inch 
opening 30 borse power. "nd for tbe 2 inch opening 16 
horse power. Notice that the 4 inch opening gives the 
largest available power and is equal to a constant head 
of 69 feet. It shou ld run a 6 foot Pelton wbeel 96 revo­
lutions per minute. The power i. directly as the pres· 
sure. and at 70 ponnds as stated is 16 perl cent more 
tban t he power above stated for eacb pressure and 
volume of fiow. 'rhe well No. 2 Is evidently constricted 
in the inlet., as the full llressure is greater than well No. 
1. but the open fiow is only about 37 per cent as much. 
As you give no volume of flow under the different 
preesure8, we have to assume a condition of flow, 
which makes the 2 incb opening tbe largest available 
power. For the 4).2 incb open mg. };l borse power; for 
the 2 inch opening. 24 horse power ;  aud for the 1).2 inch 
opening, 16 horse power. Your statement that well No. 
1 has increased its pressure and decreased its open fiow 
since the measurement indicates an obstruction to the 
inllow ut the bottom. 

(4478) W. ;T. A. writes : I want to con­
struct a resislaoce box for the S li�ht dynamo and 
would Ilke to get Bome instructions. I want it placed 
on top of tbe field maguets and be as small as possible. 
What is the least size wire that I can nse ? A. You 
can use for your rheostat No. 24 iron wire. It is imma· 
terial about its maximum resistance. You can pnt in 
say from 50 to 75 feet of wire III small coils, and ar­
range the swi tch so as to cut the coil. ont gradually. 
2. If I pluce.tbe resistance between the fields. must I use 
50 obms for every lamp not in use? A. The resistance 
substitnted for the lamp must be the same as that of 
the lamp when it is introduced into the lamp circui t ;  
but less is required when the machine. is shunt-wound 
aud the resistance is placed in the field magnet circuit. 
3. Would placmg tbe dynamo on a cast iron base affect 
the machine in any wayl? If it does. how can it be re­
medied ? A. The dynamo should not be placed on a 
cust iron base. better use a base of wood. 4. In my ma­
chIDe, I have one wire from the armature connected 
witb the end of the wire from the field magnet aud 
passing to the lamps. tbe same way for the otber wire 
from the armature. Is the machine properly connected ? 
A. Your connections are correct for a shunt machine. 

(4479) E. R. asks : 1. Would the work­
ing of a Samson battery be affected if the zinc be a 
solid cylinder instead of having a slit down one side? 
A. The slot allows the IInid to circulate in the battery. 
2. Could electricity be generated as follows : Place the 
bottom of a tin can in front of a bar magnet. wbich is 
within a belix. and after being properly adjusted. allow 
sound waves to beat upon the diaphragm or hottom 
of the can (most of the tin cans being nothing but 
sheet iron coated over with tin). A. -r es. 3. What 
sized wire gives the best results in the telephone? A. 

Th� IInest wire, No. 36. is.commonly used. 4. Could the 
diaphragm of a telepbone be manipulated by mechani. 
cal means III such a manner that it would give forth 
sound at the other end of the l ine ? Or, in other words. 
could a dumb man manipUlate tbe diaphragm in the 
manner described so as to talk to ,bis friends by sound? 
A. We think a code might be adapted to the use men­
t!oned. 5. If the electricity is made by the vibration 
or the diaphragm in frout or a magnet. why are bat­
teries nsed on telephone lines? A. Batteries are used 
in conuection with a transmitter. as it is found that a 
better result can be secured by means of a transmitter 
and an indnction coil for sending speech tban cau be 
secured by the simple Bell telephone. 

(4480) A. W. S. sayS : Will you please 
inform me through your Notes and Queries column as 
to whether the liates of the summer and winter solstices 
are fixed or movable ?  Also. if fixed, whether the longest 
day is the 2i)th. 21st. or 22d of June ? Aud if mov"ble, 
by what rule can the longest day iu any given year 
(e. g. 1853. 1877. or 1892) be determilled? A. The solstice IS not fixed. owing to the fractional day required to 
complete the year. so that every four years the solstices 
recur with a slight vari.ation due to the centennial leap 
year and the preceSSion or tbe equinoxes. This year 
the 20th of June wao the longest day. The summer 
Bol5tice is exactly 91'3125 days from the hour of the ver­
nal equinox. whlcb can be obtained from the Nau tical 
Almanuc. Its computation may be derived by addiug 
tbe tropical years to a fixed epoch. See Nautical 
Almanllc. published in Washington. 

(4481) ;T. B. writes : Please explain the 
action of a current of electricity passing along a wire a 
considerable distance (say 100 leet or so) tben turning 
short ahout and returning to place of beginning. the 
outgoing portion of tbe loop and the returning portion 
being inmlated and lying close together the entire route. 
and the two single ends attached iu circuit. so as to 
cau.e the current to Vass around the loop. A. In the 
case mentIOned there would be no action. as the wires 
would mutually react upon each other. and the effect 
would be nothing. 

(4482) ;T. C. H. asks : 1. How many stor­
age cells cau tbe eight-light dynamo cbarge at oue time? 
A. 30. 2. How often should the solution of a storage 
cell be renewed ? A. It does not require renewal. 3. 
Does the Damell cell giye a greater current than the 
gravit.y ? Has it more resistance than the gravityf A. 
Tbe Daniell and gravity cells are about alike. It de­
pends on the construction of the battery. 4. In apply­
in� one pole of a battery 1.0 the binding post and the 
other pole to the field magnet of a motor, it gives a 
spark. Is that the sign of a leak in the magnet con· 
ductor? A. Yes. 

NEW BOOKS AND PUBLICATIONS. 

Milling is the title of a new illustrated 
monthly magazine of about tbe sIze of Scribner's and 
Harper's monthlies, pnblished by the D. H. Ranck Pub­
lishing Company. Indianapolis, Ind. It is not solely 
devoted to milling or the statA of thc crops, and sta­
tistics of the products of the different cercals as its title 

J titutifit �lUtri,all. 
might imply. but it contains illustrations of engineer­
ing works of magnitude now under construction In the 
Wcst and wel i written arlicles ou scientific and general 
mechalllcal su bjects. 

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 and 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 all 
foreign countries may be bad oDa.pplication, and persons 
contemplating t he securing of patents, either at home or 
abroad. are Invited to write to this office for prices 
which are low. in accordance with the times and our ex­
tensive facilities for conducting the business. Address 
MUNN & CO .• office SCIENTIFIC AMERICAN. 361 BrOad­
way. New York. 

INDEX OF INVENTIONS 
F o r  which LeUer. Patent o t  the 

U n i te d  State. were Granted 

July 26, 1892. 
& N D  EA C H  H E & RING THA'r DATE. 
(See note at end of list about copies of these 1>atents.J 

Adding machine. R. S. Robertson . . . . . . . . . . . . . . . . . .  479.531 
Advertising clock. �'. Welleba. Sr . •  et al. . . . . . . . . . . . 479.687 
Air brake. J. �'. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.736 
Alarm. See High and �ow water alarm. 
Album. photographic. G. Schwab . . . . . . . . . . . . . . . . . . .  479,687 
Automatic brake. J. M. Stone . . . . . . . . . . • . . . . . . . . . . . .  479.577 
Bagatelle board. pocket. F. L. Lathrop . . . . . . . . . . . .  479.432 
Bait, spoon, G. M. Skinner . . . . . . . . . . . . . . . . . . . . . . . . . . .  479,575 
�:��f:e:ft��u::���a����o:aciiine: 'ii: Cam� 479,718 

bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  479.735 
Barrels, etc., makinJ!", H. Campbell . . . . . . . . . . . . . . . . . .  479,TM 
B

ar
r
Ii.I�:!"pb�Tf

t
.
i
�.�� ��� �.������ �.��?

i
�� .

f
.�:: m.627 

Basin. wasb. J. Kelly. . . . . . . . .  . . . . . . . .  . . . .  . . . . . . . . . . . .  479.(29 
Basket bandle or carrier. S. F. Robbins . . . . . . . . . . . .  479.529 Battery. See Secondary battery. 
Battery cell or similar article. sealed. C. Willms .• 479.541 
Bed. folding. W. Kelsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.599 
Bed, wardrobe, F. P. Parker et aZ . . . . . . . . . . . . . . . . .. . .  479.n9 
Bed. wardrobe, Smith & Herrlnton . . . . . . . . . . . . . . . . .  479.471 
Bedsteadiiwarorobe. A. M. Brainard . . . . . . . . . . . . • . . . 479.624 Beebive. . F. Sbowman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.725 
Belt, electric. A. M. Eklund . . . . . . . . . . . . . . . . . . . . . . . . .  479.HO ID'::��'W�elj.\';�:;,�: .��I������.��: : : : : : : : : : : : : : :  ii1l:�� Bicycle. G. T. Smallwood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.470 Bill-of-fare. J. A. Gunn . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  479.758 Bit. See Bridle bit. 
Bituminous rock, apparatus for redUCing, A. 

Ford. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.496 Blind. window. H. T. Buhmeier . . . . . . . . . . . . . . . . . . . . .  476,398 
:��,;,��, ���arlalal�i�����d.· 

. Game' board: ' " 
. . .  419,642 

Boiler. See Locomotive boiler. Steam boUer. 
Boiler furnace, steam, T. R. Butman . . . . . . . . . .• . . . .  479,733 
Bott. See Latch bolt. 
Boot or sboe beel. N. S. Drake . . . . . . . . . . . . . . . . . . . . .. .  479.580 Box. See Letter box. 
Box fastener. Giesberg & Scbeultz. Jr . . . . . . . . . . . . . .  479.416 
Bracket. See Scatl"old bracket. 
Bracket. Hu1f & Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.424 
��:i��gSe':"l\�n;r:���Y,{�o:at�!�::k�: . . . ... . . 479.474 
���� �1'J�:W."§���:jl�: .�: . . �.

i
�.��: : : : : : : : : : : : : : : :  �i1l:� Bricks, compound for �reservlng tho color of fln-

ishllll'. J .  D. GraybIll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.640 Bridge for sidewalks, etc •• draw. J. F. Schultz . . . . .  479.533 
Bridle blt� O. M. Sloat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.670 Burner. �ee Oil burner. Oil and vapor burner. 
Button attaching machine. C. E. Denton . . . . . . • . . .  479.705 
Button fastener, J. C. Townsend . . . . . . . . . . . . . . . . . . . .  479.538 
But.ton link, sleeve or cuff. P. H. Lettre . . . . . . . . .• . .  479,649 
Button settmg machine. C. E. Denton . . . . . . . . . . . . . .  479.704 
C .. blnet. W. I. Ohmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 479.748 
Calculator. C. H. Clarridge . . . . . . . • . . . . . . . . . . . . . . .  ; . .  479.629 
Camera. See Magazine camera. 
g:::� ��tt��F ��l�ll\�i'!n�e���: : : :  : : . : : :  : : ::::::: �i1l:� 
g��������gt���:Ii�v�tt�7.: : : : : : : : : :  : : : : : :  ii1l;m Car coupling. A. Bittner . . . . . . . . . . . . . . . . . . • . . . . . . • . . .  479.623 Car coupling, S. B. Dover . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479,635 Car coupling. W. B. Gasser . . . . . . . . . . . . . . . . . . . . . . . . . .  479.4!17 Car coupling, H. Moore. :. . . . . . . . . . . . . . . . . . . . . . . . . .  479,717 Car coupling. R. R. Wilson. . . . . . . . . . . .  . . . . . . . . . • . .  479.729 Car couPlin�. S. W. Wright . . . . . . . . . . . . . . . . . . . . . . . . . .  479.483 
g:::;.���

ti ��e eb!?,;h
Hci.�rr.;�leIia:y 'carrier:' . • .  . • .  .. . .  479.546 

Cart. ash, D. M. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.760 
g:�;.rJ':�lgaJ;;r:;��:\r:ldwin : : : : : : : : : : : : : : : : : : : : :  ti1l:�i� 
8�:nt:��tn�a�: 

C. Miller . . . • . . . • . . . • • • • • • • • . . . •  479,653 
Casb carrier. E. C. Glpe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.417 Cash carrier apparatus, C. W. Livermore . . . . . . . . . .  479,762 Cash register and indicator. T. Carney . . . . . . . . . . . . .  479,701 
cas
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Cash register, indicator, snd recorder, J. Pfeifer.. 7al Cement pipes, machine for making, E. Oehrle • . . . .  
Cementing machine, H .  W. Brett . . . . . . . . . . . . . . • . • . • 
gt:��: T��.��W.

i
�a�g:�;: . . . . . . . . . . . . . . . . . . . . . . . . .. . .  479,415 

gg:�f."<I�����J:rB�ZZ!�������: :::::::: :::: :::: :::::: . t�:� Cbocolate. making soluble. S. T. Achor . . . . . . . . . . . .  479.581 
Chocolate. soluble. S. T. Achor . . . . . . . . . . . . . . • . . • . . . .  479.580 
grg'i&
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e
�telnle . . . . . . . . . . . . •• . .  479.482 Cleaner. Sheet Stove fiue cleaner. 

Clock. electric self-winding, Mackellar & Weaver 479.520 
Cloth stretching machine. C. L. Goddard . . . . . . . . . .  479.501 
8l�i�g� fA�t�D��R "Westgate:::: ::::::::::::: : : : :  f�:� 
Coal loading machine. J. Grierson . . . . . . . . . . . . . . . . . .  479.641 Cock. gauge. T. R. Bntman . . . . . . . . . . . . . . . . . . . . . . . . . .  479.732 
Cock. waste and stoP. Bailey & Grace . . . . . . . . . . . . . .  479.544 Coke loading appliance. Cbambers & Smith . . . . •• . . 479.556 Combination lock. J. F. Foster . . . . . . . . . . . . . . . . . . . . . .  479.412 Combing machine. dabbing apparatus for wool. J. L. Ballantyne. . .  . . . . . .  . . . .  . . .  . .  . . . .  . . . . . . . . . .  479.695 CondUits, cord carrier for underground, S. R. 

Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  479,397 
Conveyer and screen. R. L. Hassell . . . . . . . . . . . . . . . . .  479.742 
Cooler. See Milk cooler. 
CooP. chicken. A. H. Kindle . . . . . . . . . . . . . . . . . . . . . . . . .  479.514 
Corset. L. Scb

l
ele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 479.573, 479.5U 
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Coupling. See Car coupling. 
Cover. kettle. N. Cosman. . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.490 
g:��: g;�;��II�: i'. ��g����: : : : .. : : : : : : : : : : : : : : : : :  1��:� 
Crank pins. means for securing £ollars to, Dick-

erson & Kee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.406 
Crate or cooP. shlpper's folding. C. F. Baxter . . . . .  479.54.'; 
g��r?:!���·JJj��tF:g

o
J.,..:i���'b�r 1; �:����k:::::. ��:� 

Current motor. alternating. StanleY·4��
il
7t. f�.�r6. 479.727 Cutlery die. T. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  479.668 

Cuttter. See Cane cutter. Weed cutter. 
Dam or levee. C. E. Wright . . . . . . . . . . . . . . . . . . . . .• . . . .  479.543 
Dental syringe. J. M. Drennan . . . . . . . • . . . . . . . . . . . . . .  479.407 
Die. See Cutlery die. 
Dish washer. M. A. Crosby . . . . . . . . . . . . . . . . . . . . . . . . . .  479.703 
Disinfectants. manufacture of. H. Heldenhaln . . .  479.710 
Doll support. A. B. Willcox . . . . . . . . . . . . . . . . . . . . . . . . . .  479.481 
Draught attachment. spring. J. F. Tiner . . . . . . . . . . .  479.681 
Dredge ... hydraulic. C. H. Booth . . . . . . . . . . . . . . . . . • • . .  479.486 
Drill. "ee Rock drill. 
Drinking fountain for fowls. F. G. Botsford . . . . . . .  479.549 
E�t'k::::h��·:irRrg�Pmliis: T: ·Bi888:::: : : : : : : : : ti::� 
Dye. olive. R. Lauch . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  479.5].'j 
l=rl'J���It�t: ... i.-���c:p;,rriiie: : : : : : : ::::::::: ti:;m 
Electric element. thermo ..... C. w. Iden . . . . . . . . . . . . . .  479.596 
Electro-magnetic motor. ",-elly &; Stanley. Jr . . . . . . 479.748 
Elevator. C. W. Collins . . . . . . . . .  : . . ... . . . . . . . . . . . . . . . . . 479.559 
Elevator Indicator. T. W. Heermans . . . . . . . . . . . . . . .  479.422 
�����

r �ne'!:�t�r�e�J���" ' . ' . . .  ' . . . . . . . . . . . . . . .  419,4& 
Engine. R. M. Lowne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.651 
Fan opemtlng device. R. F. Hunt . . . . . . . . . . . . . . . . . . �79,426 

Faucet. registering and measuring. H. F. Read . . .  479.721 1[ Rock ch!,nneling tool. G. M. Githens . . . . . . . . . . . . . . .  479.�99 
Feed bag attachment. F. S. Kerr . . . . . . . . . . . . . . . . . . . .  479.646 Rock drlll;P. P. Belt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.615 
Feeding device. mechanical. A. Conkling . . . . . . . . . .  479.630 I Rocket. dynamite. P. Cunningham . . . . . . . . . . . . • • . . . .  479.738 
Fence. D. Milliken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.443

1
, Rotary engine. E. Waldren . . . . . . . . . . . . . . . . . . . . . . . . . .  479.479 

Fence for bay stacks. collapsible. S. O. Tbompson 479.680 Safe. A. A. Root . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.4ti4 
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Fence tool. combination wire. S. M. Forbes . . . . . . . .  479.561 Sash fastener. J. L. Ebert . . . . . . . . . . . . . . . . . . . . . • . . . . . .  479.!U? 
Fences, wire distributer for wire. H. C. Pratt . . . . .  479,571 Sash fastener, G. G. Hoykins . . . . . . . . . . . . . . . . . . . . . . . .  479,�9a 
Fertilizer distributer. S. H. Everett . . . . . . . . . . . . . . . .  479.637 Sasb. window or door. G. B. Lee . . . . . . . . . . . . . . . . . . . .  479.438 
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Fire escape. W. W. Lummus . . . . . . . . . . . . . . . . . . . . . . . .  479.436 M. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.616 
Fire escape. Rice & McDonald . . . . . . . . . . . . . . . . . . . . . .  479.527 Secondary batter�. A. E. Colgate . . . . . . . . . . . . . . . . . . .  479.753 
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�. ��. ��.':. 479.453 
Fire hose, electriC signaling device for. Wharton Separating powdered or finely-divided particJes, 
Fish�n�
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��i,"iCW: ·Mi.i-iiu::: : : : : : : : : : : : : ::: : : : : : : : : :�:Wl sepi��io�: Bsiee8�e'separator: ' . . . . . . . . . . . . . . . . . . . . .  479.455 

�l�;�in:�:��.Pil�'1 i�b�rts . . . . . . . . . . . . . . . . . . . . . . .  479.530 
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Flour bolt. C. S. Fuller . . . . . . . . . . . . . . . . . . . . . . . .  479.589. 479.775 Sewing machine. G. H. Dimond . . . . . . . . . . . . .  479,739. 479.740 
Folding chair, R. W. Bates . . . . . . . . . . . . . . . . . . . . . . . . . .  479.393 SewiDIl machine for finishing buttonhole pieces, 
J��:!�.
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402 Se�n::��iiiiie: needie·tbr·eader: E: ·C: Jenkins: ' 479,572 
Fruit packer. A. J. J,ongenecker . . . . . . . . . . . . . . . . . . . .  479.650 479.426 to 479.428 
FU
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Viot' air furnace: ' 479.605 �g:!�:.nPje"ertM!t:i��e�s.L. Cordrey . . . . . . . . . . . . . .  479.681 

�g::��. c'iia�����cIiine:j". 'F:LnndaIii: : : : : : : : :  �i1l:11� Shl
ff�f1.c:��. ��� . .  �.�
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�� . ��".'���� . �: .�'. 479.592 
:��:�:\������fl������e� j.F k����dY: ·. : :  : .. .. : ��:� �1��:lin:������
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:��ne . . . . . . . . . . . . . . . . . . . . . .  479.396 

Furnaces, smoke contluming apparatus for boUer Siphon. elevatinll, Eteve & Lemichel . . . . . . . . . . . . . .  479,411 
Ga::e� o���

rR!.Ti!�il�a;'k· gaUge: · · · · · · · · · · · ·  . . . . . 479.767 
����':; e;.�·p'g::fs�t;;.� �.or

.
t�e��.

i�g: .�: .������.��: : : : : :+8:t:l 
Game apparatus. D. L. Falardeau . . . . . . . . . . . . . . . . . . .  479.638 Spool holder. E. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . .  479.554 
Game apparatus, E. H. Truman . . . . . . . . . . . . . . . . . . . . .  479,683 Sprinkler. J. B. Haberle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479,506 
a::: �g�����St?OiI�gg���:gy::. � .�: .�.���::::::. ��.� �t:�! a�g\��7�,

e
��pS:-:.t�·s for producing mix-

Gas generator. J. J. Kirkbam . . . . . . . . . . . . . . . . . . . . . . .  479.647 tures of. E. Field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.7()7 
8::,ov

S
e::�i�'; �

a
t
��bell . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.553 ���:::: bg���. �e�::�W:'� or: C: c: Peck: : : : : : : : : : : :  t+3:�� Gate. E. A. Casper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (79.702 Stone. Clasting. G. M. Gitbens . . . . . . . . . . . . . . . . . . . . .  476,500 

g:��: �: ���!�����: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ��l� Store service apparatus. J. H. GOOdfell°'479.502 to 479.505 Gate, J. W. Ruh! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 479.665 Stove flue cleaner. T. B. Mothersbed . . . . . . . . . . . . . . .  479.447 
Gate. W. H. H. SaUee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.532 Stove grates. fuel saving attachment for. A. 
gr:.�r���Uf�����
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orange stained. F. Strl��e

c
J1�';iruiii.;utB.· pick for: iI: (;: A: ·smiiii.: : : ii1l:g� 

Weiz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 479.689 Suspended rack. J. J. Newberry . . . . . . . . . . . . . . . . . . . . .  479.523 
Glass, etc., mounting metallic ornaments upon, Swing, J. H. Nicholson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.524: Headly & Carrow . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  479.743 Switch and signal apparatus. J. G. L. Schreuder . .  479.686 
g�:r:�I�'iI'!,�' �n�I����;I���

rA·: Stark'. '. '::. : : '. :.:: : : :  ��:� �:B��h';;�\�I1':·I�\�lc��t��: : : : : :  : : : : : : : : : : :  : : :  .::::: 4W·f8 
Grain conveyer for binders, etc., G. Schubert . . . . .  479.467 Tank, H. L. Lipman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.602 
Gratel W. W. Sweetland . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.728 Telephone. acoustic. A. I,.  Simpson . . . . . . . . . . . . . . . .  479.726 
Hand e. See Basket handle. Temperature re,:ulator. W. H. Kilbourn . . . . • . . . . . .  479;161 
Handle for wash boilers. J. I. Flanagen . . . . . . . . . . . .  479.588 Thrashing machine band cutter and feeder. J. W. 
Harrow, A. H. & P. E. 'reschner . . . . . . . . . . . . . . . . . . . .  479,476 Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479,477 
�:::;::l��: g�:�: W�fI�J}����� : : : : : : : : : : :  : '::.: : : : : ��:Wl �lr.;. :.e:&.a������.I�: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.(42 Harvester cutting apparatus. G. Mischler . . . . . . . . . .  479.568 Tile. Marvlck & Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.441 Hat case

l 
N. F. Hurde! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.643 'file. illumlnatlng

s
J. Jacobs . . . . . . . . . . . . . . . . . . . . . . . . .  47�.645 

�:�J'��ti't� E�c���:roiJ:::::. ':::::::. ':. ':. '::::::. ��.� ���lc�
s
in�c:fne Vo':,

s
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79.749 

�r:�I:;urJ':r:���;. �;'�'::�A: 'j: wrigiit: : :  :: : : : : : :  �i1l:� Ton���;;;��YiiC' .. ..gOD',' w: P: Bettendorf: : : : : : : :  i�U� Holder. See Knife holder. Label holder. Pen- Tool heater. A. Weller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.686 holder. Spool holder. Toy. G. W. Snaman. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.534 Hook. See Tag book. Toy apparatus. electroplating. E. A. Clark . . . . . . . .  479.557 Hot air furnace. Thuenet;,. Jr .• & Hercbenbacb . • . . 479.769 Toy kltchenland stove. J. Jaeger . . . . . . . . . . . . . . . . . . . . 479,597 Hot air reglster ... R. S. T. <Jisse! . .  . . . . . . . . . . . . . . . • . . . .  479.588 Transom lifter. J. M. Maddox . . . . . . . • . . . . . . . . . . . . . . 47�.567 Indicator. See ,"levator Indicator. I Traverse rlnl'. J. W. Leslie . . . . . . . . . . . . . . • . . . .  479.713. 479.914 Inkstand. H. H. Schive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.774 'l·ray. M. S. Rosenzweig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.684 Jack. See Lifting jack. Trolley. F. F. Poole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  479.608 
jte';-���:'o�I�:n,,�d �Y��l����itf.;r?M�����. !�§:W! ����:e�Mil.;\.:�����3: F: ' Woessner: : : : : : : : : : : : :  !�:� 
I��e ��ld::,li� ��:;w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.669 �����: �: li:¥':�g;,r·:::::::::::::::::::::::::::. :.: : : : : fi�:�� Knitting macblne. M. Kirshner . . . . . . . . . . . . . . . . . . . . .  479.601 Tug hook. A. Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 479.465 Knitting machine. circular. J. E. Gearbart . . . . . . . .  479.6il9 Tug. thill. N. Ii'. Mathewson . . . . . . . . . . . . . . . . . . . . . . . . . .  479.603 
f���llg�l:re����W.t�lhr.:�
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C
.::ectri.;: j: \,,': Heapiiy: Jr: : :  �i1l;� �:l;�: �,;ii:m��I';,"��R�f: .�;: 's;'iireiiIt':::::::::::::: : : !�g:� Lamp. electric arc. W. E. lrish . . . . . . . . . . . . . . . . . . . . . .  479.510 Valve device. radiatoYiJ. Collis . . . . . . . . . . . . . . . . • . . . .  479.400 

t::�, ��ec��l� t�'ft� ·F!IT�{���·.·.·.:·.·.·.·.·. ·. ·. : ·.·.·. :.: : : : :  :�:m �:}�:, fo�t:tE:���r:;lgb' p�e:��:��(is,· A<iams' &; 479,439 
Last

\i
J. B. Cass. . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  Forbes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.391 Latc attacbment. G. G. RuJ)ert. . . . . . . . . . . . . . . . . . . .  Valve. pressure regulating. Rempen & Andre . . . . .  479.462 Latch bolt, sheet metal, H. D. Allen. . . . .  . . . ... . . . . . .  Valve. steam engine. Cook & Hinchman . . > 0  • • • • • • •  479,401 Lead fumes, enriching, Chanute & lIes . . . . . . . . . . . .  4 ,  Velletable cleaning and peeling machine. F. Leather skiving machine. C. H. Bayley . . . . . . . . . . . .  47!l.583 Groos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.562 Leather splitting machine. S. H. Randall. . . . . • . . . .  479.461 Vehicle wheel. T. F. & J. E. Foley . . . . . . . . . . . . . . . . . .  479.495 Letter box. J. Spear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.576 Veblcle wheel, E. G. Latta . . . . . . . . . . . . . . . . . . . . . . . . . .  479.566 Level for measuring tapes. spirit. E. McCullough. 479.521 Velocipede saud Ie. B. F. Peet . . . . . . . . . . . . . . . . . . . . . .  47�.656 Leveling instrument, C. H. Lockwood . . . . . . . . . . . . . .  479,518 Vending machine, G. A. Weller . . . . . . . . . . . . . . . . . . . . .  479,688 

tmgg j��gv��?W�{J��·er . . . . . . . . . . . . . . . . . . . . . . .  479.692 ve����!��ti:�fv'1lfI�����·.��j.����.��:�����.���.��� 479.750 Lighter and match safe. combined pocket. A. J. Vessel. anti-rust. G. W. Lisk . . . . . . . .  ' . . . . . . . . . . . . . . . .  479.517 Fredrickson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.756 Voting booth. F. K. Plumbly . . . . . . . . . . . . . . . . . . . . . . . .  479.458 Lights. apparatus for producing variegated. Wagon!bolster. w. P. Bettendorf . . . . . . . . . . . . . . . . . .  479.621 Smitb & Bryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.673 Wagon frame. metallic. W. P. Bettendorfc Lock. See Combination loek. Nut lock. 419.618 to 479.620 
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Mai.!'il�e camera:Fay: & ·wiiii.::: :::::::: ::: : :.: : : : : i��:� ;:��!r.G·s�e �?:�asiier: " " " " " " " " " " . • . . . .  479.665 
Mal

�t!!�¥g:8'. ��������� . ��� . ��.��i.��� . .  ��.��� • .  � 479,419 �:���ri� �a;��e,Z8iit C:�JD����' 'fabri'c: ·M:· ·s: 479,488 
Mal�c::.!'r't�.����.� . .  �������: . . ����.���� . •  � 479.421 we�g�-::-{l!r; 'fj: S:· Andr;;'; ," : :  : : :  : : : : : : ." : :  : : : : : : : ." : : : t13:tfl Mandrel, W. O. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.634 Weigher, rotating- grain, W. Swartout . . . . . . . . . . . . . .  470,537 �:t�� ::::�l�� :::�gl��: 8o�d��ogsg�peIia:rt: : : :  :�:H� We

\f:
I
�����������: �.�� .I��.����: .������.

ti
.� •. �:.�: 479,694 Matrix making machine. C. L. Travis . . . . . . . . . . . . • . .  479.539 Wheel. See Fifth wheel. Paddle wheel. Ve-Measure, grain, L. Bronson . . . . . . . . . . . . . . . . . . . . • . . . . .  479,551 hide wheel. 

�:�g:�l� :::g;�:::��t fl. 7I�ftWnoiiJ:s ·::::::: : : : :  ii1l:�� ;g��l·s���.dr��:�.:::'�: : : : : : : : :  : : : : : : : : : : : : : :  : : :  !��:�� Mesquite beans. converting ... T. H. Jacobs . . . . . . . . . .  479.512 Wiek tube. J. D. Luther . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 479.519 Metal planing macbine. G. " .  McIndoe . . . . . . . . . . . . .  479.606 Window screen. W .  E .  Cobb . . . . . . . . . . . . . . . . . . . . . . . . .  479.702 Metal shears. H. Aiken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 479.392 Wire gate. C. Berryman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.394 Me\\���gr�p.������. ��.� .����.�����I.��:. �: �: 479.5117 f,:-:�c�ra�g���sW��·nedeker:·:.· . . ::::::::::: : : : : : :  �+8:� Meter. See Proportional meter. 
Milk coolerl W. C. Eberhardt . . . . . . . . . . . . . . . . . . . . . . . .  479.494 
Miner's too . N. W. Woodey . . . . . . . . . . . . . . . . . . . . . . . . .  479.444 
�g:¥�:':lio�����.

e
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Mortar mounting. T. R. Morgan. Sr .• et al . . . . . . . . . .  479.761 
Motor. See Current motor. Electro-magnetic 

motor. 
Motor. R. F. Nichols. Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.570 
Note and envelope, combined promiSSOry, C. Car-

roll. . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  479.555 
Nut lock, C. Ives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.511 
Oil and vapor burner. J. A. Lannert et al. . . . . . . . . . .  479.747 
Oil and vapor burner. W. H. Wilder et It! . . . . . . • . . .  479.690 
011 burner. J. F. Coates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.556 
Optician's trial frame, A. G. McKenzie . . . . . . . . . . . . .  479,607 
Ore, reduction of iron, C. J. Eames . . . . . . . . . . . . • . . . .  479,408 
Ore separator. centrifugal. O. B. Peck . . . . . . . . . . . . . .  479.456 
8�::�. �'i[.,J�J.P�� i!a:n���:.
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��r��;:bE'i��.f���f:2.�: .�:. �'. ������ : : : : : : : : : : : : :  !i1l;�� 
Paint. J. H. Palmer (r) . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . .  11.255 
Penholder. G. McElwain . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.522 
Pencil sharpener. W. A. Phillips . . . . . . . . . . . . . . . . . . .  479.656 
Pbonograph. V. Lahola . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.431 
Pin. See Clothes pin. 
Pln

�r��r.�: . �.��': . .  ����:. ��� . .  ��: . .  ����: . �:.�: 479.578 
Placer machine. W. M. Jewell . . . . . . . . . . . . . . . . . . . . • . .  479.744 
�l�� ����:i'l�ff. ���.�I��:.�: .�: .�����:::::: .. : : :  !f8:+� 
Plow point. reversible. Bissell & Huber . . . . . . . . . . . .  479,696 
Precious stones. machine for cutting and pOlish-

ing, E. Pat:smore . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  479,452 
�r�rin:'';-:j;!.

n
�::;d'�.���' . . .  �.I��. ��.���' . . . . . . . . . . . . .  479.5()l 

Printing macblne. plate. H. Lee . . . . . . . . . . . . . . . . . . .  479.516 
Printing press. A. W. Vaughn . . . . . . . . . . . . . . . . . . . . . . .  479.579 
Printing press Inking attaehment. T. G. Spenee . .  479.674 
p
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metz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  479.768 
Proportional meter. Hawley & Hogan . . . . . . . . . . . . . .  479.758 
��re.'¥i��Ilf,;e��·. �.���:::::::::::::::::::::: : :  i�8:�� 
Puzzle, L. F. Stutz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.475 
Quoit peg. F. A. O. Bedingfeld . . . . . . . . . . . . . . . . . . . . . .  479.614 ll.ack. See Suspended rack. 
Radiator. semi-direct. A. H. Fowler . . . . . . . . . . . . . . . .  479.n3 
Rail aligning device. track. Lougbrey & McGrew. 479.435 
Railway. electric. M. W. Dewey . . . . . . . . . . . . . . . . . . . . .  479.493 
�n::; �r��r.
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Railway switch operating mechanism. A. Bixby . .  479 584 
�ll::; ��i'c�g�u:e�'M�i�°BuCiiwaiiI':::::::: : : : : : :  
Range. field. J .  Marcee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Ran

*�it:�:�: .�.:�� . . ����.��.����� . . ���: . . '.:: . .  �: 479.770 
�:!re'il;e f1'';h'fg:r.,�

I
�
s . . . . . . . . . . . . . . . . . . . . . . . . . . . .  479.

682 
Refrigerator. A. I. Dexter . . . . . . . . . . . . . . . . . . . . . . . . . . .  479,633 
Register. See Cash register. Hot air register. 
Regulator. See Temperature regulator. 
Ring. See Transverse ring. 
Road working machine, M. G. Bunnell • • • • . • . . • • . • •  '79.700 

DESIGNS. 
Bottle. Ii'. H. Thuemler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.736 
Decorative fabric. S. M. Schwab. Jr . . . . . . . . . . .  21.734. 21.735 
�r��r':fr�':.-I

a
��\ter: : : : :  : : : : : : : : : : ." : : : : : : : : : : : : : :  �g� 

Spoon. H. 1... Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.737 

TRADE MARKS. 
Beer. Frank Febr Brewing Company . . . . . . . . . . . . . . . .  21.526 
Beer. C. A. Lammers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.527 
Bindings. dress. Beeman & McCarthy Company . . . . 21.521 
Boxes. bottles, tubes, atomizers, and powder dis-

������t_��'illd�,r ��Te�:��
g
IYt�ggf�8 .I.

i
����.8: 21,530 

Cotton fabriCS, colored, Sharpless Bros . . . . . . . . . . . . . .  21,531 
�����
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20 
pared. J. P. Liebe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.517 

Hardware, Cash Buyers' Union . . . . . . . . . . . . . . . . . . . . . .  21,513 
Lard. J. M. Ceballos & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.52:1 
Liniment, W. F. Grell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.511 
Liniment.s or lotions for external and internal use 

for man and animals. Powell & Gilbert . . . . . . . . . .  21,512 
Medicated plasters. Dr. David Kennedy Corpora· 

tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,524 
Medicinal compound the basis of which is the 

chlorides of gold and sodium. McCrory & 'l'av. 
lor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • : . .  21,529 

Medicine for certain named diseases, A. L. Wor-
den . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21,519 

Medicine for internal use for dyspepsia, nausea. 
� �!t�::�g:Wt��

t
i� �b��:�\

e
�������.�� 21,528 

Perfumery. A. Wrlgbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.1 32 
Polishing preparation, Zucker & Lev':!tt Chemical 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.518 Remedy for diseases of the stomach and bowels 
and other painful disorders. Dr. David Ken-
nedy Corpomtion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.525 

Remedy for nervous disorders. W. H. Gannett . . . .  21,516 
Saws, tools, flIes, and steel, Henry Disston & Sons 21,515 
Soap, face powder, face cream, tooth powder, and 
wbY:i��'f��o��� ���.��.�. �������?�:: : : : : : :  �Ui: 

A printed COpy of the specification and drawing of any patent In the foregoing list, or any patent In print 
Issued since 1863. will be furnisned from this office for 
�} Ct;:!
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Broadwar. New York. 
ve�����1��naE;�r�t� Df:�e��r;,:: �����
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going list. provided they are simple. a t a  cost of � each. 
If complicated the cost will be a little more. E'or full 
Instructions address MDlin & Co .• 361 Broadway. New 
York. Other foreign patents may also be obtained. 

© 1892 SCIENTIFIC AMERICAN, INC.
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ELECTRIC PERCtrSSION DRILLS. 

Inside Pnge, each insertion - - ':$ cents a line ELEOTRICAL MINING APPARATUS OF EVERY DESORIPTION. IInck Page, ench insertion - - - - $ 1 . 00 n line 
The above are charges per ajlate line-about eight S E N D  F O lt I I.LUST ItATED CATALOGUE M �, words per ]ine. 'rhis notice shows the width of the line. 
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��f: lr.:',U,':�e��� THOMSON-VAN DEPOELE ELECTRIC MIN ING COMPANY, 

ment, a.s the letter press. Advertisements must be �g�:: �t 
a�=cr;l�ge �:t)��� �a:!k'8
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Improved 

Screw Cnt­tin, Auto­
matlc CroB' 

Feed, etc. 

Foot and Power LATHES 
DrIll Presses. 8hapers, Band. Circular. and Scroll Saws. 

Machinists' Tools and Supplies. Lathes on trial. pr Cutalof}'Ue mailed on application. 
SEBASTIAN LATHE COlllPA N Y, 44-46 Oentral Ave., Olncln nati, O. [lWOl\DEN TANKS r O R  R A I L R O A D S  

u .. rW.A.TE. R WOR�j 
L A F{ G E  WATE.Ft T� N K  • M I LLS  FARMS  & c  
plANS &.�SPEC1ALTY. S COM� S T O C �  O F  

S P E C I F I CATlONS F u R N I S H E D  .. .!' [:.. LUMBER 
fOR  F" O U t-j D ATIONS &TOW[RS W.ECALDWELL & C� 

N °  2 1 7  E M A I N  ST. L OU I S V I L L E  Kv 

BASE BALL. - A DESCRIPTION OF 
the l<l'Cat national: game of the United 8tates, by an 
��RN:ro. ���1h���8tfo��f pfaie�:: lc!��a�:���c�! 
It''T IF IC  A M I<:HICA � Sn I ' I'LKM tr.NT9 No. fj !J 3 .  Price 
10 cents. To be bad at tbls omce and from aU news­
dealers. 

The Sebastian-May Co. 
Improved Screw Cutting 

�:�e�LATB:ES 
�r!'aJ I ��

e
�l�r�i:f�'U��d D1:�R��:; 

Oultlts. Lathes on. trial. Cat&­
IU2'tleM mai led on nppl ication. 
1 6;) to 1 n "  1 I i1/:h land Ave., 

S [ J) N E Y, O H I O .  -

Steel TYDe for Writin[ Machines, 
J. D. MALLONEE, M'f'r, STOCKTON. N. Y. 

l Y O N  & H E A LY ,  .. 68 Monroe Street, ChicagO. 
Will' JIalI Free their newly enlarged 
Catalogue of Band Instruments, UOl' 
forms and EquIIIDlents, .. un .'me 11· 
lustratior_J, descnlnng every article 
required hy Bands or Drum Corps, 

Conta.ins instructions for Amateur Bands, 
ExerCISes and Drum Major's TcLCtil'S, By· 

'Laws and a Selected Last ol Band MUSlC. 

2nd � MACH INERY 
N. Y. llach'y Depot. Brid"e Store 16. Frankfort St., N.Y. 

JENKINS' UPRIGHT CUSHIONED 
POW E R  H AM M E R .  

A N E W  E D I T I O N  O F  

Th� �� i�ntin� Am�ri��n n�r�renc� �aDk 
ThIs attractive little book. of 100 pages. embraces a 

great variety of information useful for reference in the 
house and workshop. It contains the last Census of the 
U. S. by states and counties, and has the area of square 
miles In each state and territory, with tables of the oc­
cnpations and the number engaged In each kind of bnsl­
ness ; lists of cities having 10,IXXl Inhabitants ; all the 
statistics being compUed from the 1800 censns ; the 
UnIted States patent laws, with directions how to obtain 
patents secure caveats, trade marks, design patents 
and copyrights. 

The book contains tables for calcnlatlng the horse 
power of steam engines, and other Information useful 
and varied. The matter crowded between the covers 
of this little 100 page volume cannot be obtained from 
any other source. Price 2:$ Cents. May be had of 
newsmen or by maiL 

na:UN'N' .., C O .  
Pnbllshers of  SCIENTIFIC AMERICAN. 

361 Broadway, New York. 

LIGHTNING WELL -SINKING MACH I.ElY IUUfACTUIEIS. 
Hyrdaulic, Jetting, Revolving, Artes1aD. 

Diamond Prospecting Tools, Enginel, Bollen, 
Wind Milia, PUmps. EJle;r.clopedla, 1,000 

en�&vings, Earth II Strata, DeteJ'Ud. 
nation quality w.terjrnaUed,26e. The .lm.rI�D lVf!�D:'�� [ 11 It 18 S. Caul 8t., Cbl ...... 1IL 

l DalI.., T_ 

HOW TO MAKE DYNAMO· ELEC'l'RIC 
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sizes. 'rhe small machine is intended tor experimental 
purposes. Will heat from 4 to 6 inches of platinum wire, 
produce the electric J i�ht. decompose water rapidly. 
magnetize steel, ring a Jar,ze gon

f.
' JeiVe powerful shocks. 

(,perate induction cOils, R.od wil , tor temporary use, re­
place 8 or 10 Bunsen cells. Contained in SUPPLF.MENTS 
1 6 1 and 5 99. Price 10 cent. each. Tbe larl<er ma-
���
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pound wound machine. Can be run tor a short time by 
two or four men. Requires one hOTMe power for con­
tinued funning. Best. engravinlls of dynamo ever pro­
duced. Detai ls of every part shown. \V indinJr of Rrmt­
ture and field magnet plainly i l lustrated. A ny intel .. 
lillent person with the aid of these drawinKs and instruc .. 
tions may make useful. durable. and effective machines. 
Cont.ained in SUPPJ.EMENT 600. Price 10 cents. 
� I U N N  &. CO .. PUBLISHERS. 361 Broadway. New York. 

" ECO NOMY IS WEALTH."  
Canvauers wanted to aell tbe N .'w Mo­del Usll 'l'ypewl"ltel", Wby will peop'e buy a .100 machine wben .::SO will  pl1rchaae & bethr ODe' Send for 1Iluatrai.ed 

, catalogue and tenna to County Agent •. 
Add .... N. TYPEWRITER CO. 61 1 Wallhin�n Street. BOI"tOll. :M. .... 

Mention Self'ntifie Amerieu.. 

NICKEL-IN-TH E-SLOT MA CHINES. 
By w. L. Anghlmbaugh. An Interesting description of 
the various coin-controlled apparatus now so commo'lln 
public places ; with an explanation of their mech�. 
Illustrated wltb H figures. Contained In SCIENTrFIC 
�:�h�N,.t �lir.

P
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cents. 

-FOR-

FREE SITES TO SUBSTANTIAL 

MAN U FACTUR ING  ENTERPRISES 
In the rapidly growing towns of Virginia and West VIr­
�in ia, possessin2' CHJ£AP I RON. CHBAP LUMBER, CHEAP 
FUEL, nnd RAILROAD FACILITI ftS. nddres8 J. H .  DIN­
G EE, 333 Walnut Street, Pbiladelphia. Pa., President 
and General Man8.2er of numerous Land Compnnies 
sitUated along tbe lines of the Norfolk & Western 
Railroad. 

BICYCLE TO BOYS AND GIRLS UlfDER 18  FREE T EARS or AI. E. O N  E.'$T CONDITIONS 
WITHOUT 01'08 CENT or MONEY, We.tIIl'II. Purl Co., 8M: l>cIRboru st., Chu-p,ll1. 

I NVENTORS' I DEAS f.��kt�
to

Sh���C�;" 
MIL LIKEN & D'AMOUlf. 

Cor. JOHN AND DUTCH STREETS, NEW YORK CITY. Machinillts,. Pcttern ana Model Makt'rs. 

��e��� ��·P\��.��
I
,e����������(� 

THE ARMSTRO lli O  MFO. CO., Bridgeport, Ot. 

P U R E C O N D EN S E D  M I LK PRIPARED I" THE YDH 
FROII AaSOlUT£LV PURE SOLlCITED.- NOHA 

BIT Bores SMOOTH, RO(; ND, OVAL, and SQUA RE HO foRS. Hurtt-Ing Core Boxes, lete. Invaluable to Carpenters. Cabinet and Pattern Makers. Hlgh­
E!'!! _est Award. Send 88.00 for set <l'tI to 11-8). In neat CllBe, or 1iOc. for 
BRIIIGEPORT G U N  IM'it�ilNt'il�?'t�.�e with 

l11
ustr

:�i"g l1��adway. New York. 

SPECIAL NOTIC E  I 
Two handsome photo-engraved display sheets 
entitled 
.� Recent Improvements in Air Compressors," 
" Recent Improvements in Rock Drills," 
:!I���I:!:;;

e
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and address. 
INGERSOLL-SERGEANT DRILL CO. 

No. 10 Park Place, New York, U.S. A. 

If yon are Interested In 

E L E C T R I C I T Y  
send for Onr special PrIce List z. 

BELLS, BA'l'TERI ES, PUSHES, 
WIRE, MOTOnS, 

And B full line of general 

I.arlle Vnrlety of Fine Bolt Cuttimr. Nut Tax· 
f�:�iI�'l.r.:::. 

Threa -

�g:.,s��e �r..�� 
mannfactnrers In general. 

With or without Opening 
Daa. For Hand and Power. jt;!;���I��. WILEY &: RUSSELL 

-= :::::F�rGl'Eoemi)(F;;}iGM' M00S.';' U.S.A. 

:J:)'OST I :J:)'OST I 
Gibbs Patent Dust Protector �s the nose and mouth from In­

haling polsonons dnst. Invaluable 
In every Indnstry where dnst Is 
tronblesome. Perfect protection 
with perfect ventilation. Inha­
lation of dnst causes eatnrrh, 
oonliumption and many other se­
lions dIsorders. Thousands In nse. 
�!�·«fi.Il!����":n �oliitf'

d 

Gibbs 3lRI!"&!fi:�t� clil�O. 

ELECTRICITY �==n:�': 
the pnly paper devoted to Its first princIples. Illustrated. 
11 IfY .... . Jlo •• Trial U •• _pl. tOe. Addr. ELBCTRICAJ. 
PBOQBBSS _ _ ... aeetrl_ F. 5111. Baye ... wood. 111. 

"T i lE  SINTZ " 

GAS AND GASOLIN E  ENGINES 
Stationary a n d  MarIne. 

M8J[es Is own snpply of gas from 
gasoline, and at less e� than 
�l��

e
��:1r�d�' K� w'ithC��h,�� 

mannfactnred or Inatural gas. Spe­
cially adapted for small boats and 
launches and electric light worl<. (,'1r­
cniars free. IY" Mentwn thiB papor. 
CLARK S I N TZ, M FR.,  

Sprinlllield, Ohio. 

U sefu.l Books! 
Manufacturers. Agrlcnlturlsts Chemists, Engineers Mechanlcs

l 
BUilders, men of lelsnre, and professlonia men, of a I classes, need I<ood boo"s In the line of their respective callings. Our post omce dejlartment permits tbe transmission of books tbrough the malls at very small cost. A comprehensive catalogue of useful books by dllrerent authors on more than fifty different subjects, hili! recently been published for free circulation at the omce of this paper. Subjects classified with names of authors. Perfilons desiring a copy have only to ask for It, and It will be mailed to them. Address. 

MUNN & CO., 36 1 Broadway, New York. 

i N ICKEL 
" AND i ELECTRO - PLAT I NG 
§ Apparatus aid laterial. 
-;:: THE 
: Hanson &: VanWinlde 00. � Newark, 1'\ • .1 . 

BEATTY 1·lallo. Orll'an • •  �3 up. Want agents.
l cat'll free. Dau'l F. Be&tt)'. WIIIIh'ton. N.J. 

ELECTRICAL SUPPLIES, 
STANLEY &: PATTERSON, 

Electrical Honse Farnillhinllll, 
32 & &l  Franktort Si., N. Y. CIt)'. 

e> 81 LIBERTY ST., N. Y. :a 28 S. CANAL STRII1:T. 
� CHICAGO. 

[AUGUST 6, I8g2. 
THE P REMIER CAMERA 

Simple of Manipulation. 
Plates o r  F i l m s  are used. 

The Sh utte r I s  always set.· 

PR I C E  $1 8 . 00. 
Send for Catalogne and copy of Modern Photography. 

W E  M A K E  A LL K I N DS O F  CA M E RAS. 

ROCHESTER OPTICAL COMPANY, 
14. .S. Water St., ROCHESTER, N. Y. 

The Belknap Little Giant Water Motor 
Best Water Motor. most powerful and 

efficient machine on the market. 
Electric Motors and Dynamos. 

Combined Water Motors and Dynamos. 
Cyclone Coffee Mllls for Grocers' use. 

Combined Mowr and Mill In one case. 
run by water or electricity. 

n'"1;,t" ,for Circulars. 
BELKNAP MOTOR CO. , 

23 Plum St., Portland, Maine U. S. A. 

W' a-rER JAMES LEFFEL & CO., 
"I SPR I N G F I E LD , O H IO , U . S.A. 

Send fol" O U l"  fi n e  WHEELS lal"ge PAMPH LET. 

SMALL ELECTRIa MOTOR FOR AM-
ateurs.-By C. D. Parkhurst. Description In detail of a 
:%,,!I o���:r:!
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Wltb 15 flgnres dra"" to a .cale. Contained In SCIEN· 
TIFIO A.M<RIO A "  Sl'PPLEMENT, No • ."n". Price 10 
centll. To be had at tbls office and from all newsdealers. 

ENGINEERING I EPARTMENT VANDERBILT UNIVERSITY. 
Courses in Civil Me cha.nical and Mini 

Ell,l<ineerlng
i
&lld Man u&l Technology. � 

Profe880rB, 0 Auist ants;  two buildin� 
extensive facilities.field outfits,draughting.rooms. labora.­
tories and shops. Tuition, $6� per annum. Free course in 
highway constmotion. Several free scholarships. For cata.. 
JOfittle of this or Academic, Law, Medical. Bibho&l, Dental. 
or Pb&l'Ill&Ceutlc&l Departments, address at once 

W!.!=!.��kJr!�' NASHV ILLE, TENN. 

I;.Shimer Culter Heaits 
4:$.000 SOLD. 

.. 

To WOrk Car Siding, Flooring c.eu-

.

. ... . . .  . 
• �ur3

d
D�� s�E;an� . 

., BUnds. Cope Heads to . . . . .  match. -" 
@AJIl'1 J. �hhn .. r & filn • ., - Centre St., Milton. Pa. 

HAVE YOU READ �perirnental 
$cienCe? 

This new book, by Goo. M. Hopkins. is just what 
you need to !olive you a good general k nowledge of 
Physical Science. No one having the spirit of the 
times can alford to be without the kind of sCient 
tific information contained in this book. It is not 
only instructive. but entertaining. 

Over 700 pages : ti8() line cuts ; substantia.lly and 
beautifully bound. Price by mall, $4.00. 

IY" Smd Jor Ulustrated circulttr. 

MUNN & CO., Pub l ishers, 
Office of the SCI E NT I FIC A M E R ICAN, 

361 BROA.DWA.Y, NEW YORK. 

© 1892 SCIENTIFIC AMERICAN, INC.



AUGUST 6, 1 892. ] 
A New aml Important Book on thl' 

Manufactur� of Ink, the only 
on� in the English Language. 

.J U ST R E A DY. 

The Manufacture of Ink . 
Co

�
rislng the Raw Materials, and the Preparation 

f� wE!t��
o
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Llthog
�

hiC Inks and Cra
t,0ns, Printing Ink, Ink or 

�lI�'ink�����
a
z:g

g
s�n�h���!",���jeib�:,�r::: 

etc. 'l'ranslated from the German of SIGlIlUND LEHNER, 
Chemist and Manufacturer, with additions by WILLIAlIl 
T. BRANNT, editor of the " Techno·Chemlcal Receipt 
Book." Illustrated. In one volume, l2mo, 230 pages, 
price f2.00. 

IF" By mali, fru of pt)8ta{/e, at th$ publication priu., to 
'J.nll address in the llJ01'ld. 

CONTENTS.-I. Introduction. II. The Varions Kinds 
?! l�:Pr���ro�':,� 1�·cl�;.�i�l�:"�I�:e���=� 
Ical Constitution of Inks contalning Tannin. VI. Direc­
tions for the Preparation of Inks containing Tannin. 
i,!i •. Lt'rlYi�n

d
IJ::.ni.¥. �·fr�,iliJ''':'';:i\�.?�� 

ter. XI. Logwood Inks. XII. COPYi
� 

Ink. XIII. The 
���
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H
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Agents for Ink. XVII. Change In the Color of Ink In 
£�

d 
i�?e��"flfi.���:.}301�� 

M
��� t"e�i�1� x!if Solid Inks (India or Chinese Ink). XXI. Litho­

graphic Inks and Crayons. XXII. Printing Ink. XXIII. 
Ink Pencils or Aniline Pencils. XXIV. Marking Inks. 
XXV. Ink S

�
eclaltles. XXVI. 

�¥¥.'
athetiC lnks. XXVII. 

t��:,
d Int;r:�1 Inks. XX I . Wash Blue or LaUD-

IF" A circula,' sho n'ing tM fuU table of conunts of tM 
ab01,e book Sf-n.t free to anti one who wHl appl.y. 

IF" OUr New Revised Dcscripti1le Cata/off"e of Practical 
t�d1�g��;t����"et�ag:.�,��· �r1g;:�!":"�'CtrI:tWe 
Arts. Stnt free and free of postage to anll cme in anll part oj tM world who will furnish his address. 

H E N R Y  CA R E Y  B A I R D  A CO. 
INDUSTlUAL PUBLISHERS. BOOKSELLERS & IlIlPOItTICBS 

810 Walnut St" Philadelphia, Pa., U. S. A. 

LARKIN'S BRASS .A ND IRON 
FO UNDER. 

A new and thorouffhill .. ""Isw ed·/tlon.-Just Ready. 

T H E  PRACTICAL 

BnA�� AND In�N r�UNDtn'� amDE 
A Treatise on Brass ]<'oundlng, Moulding, the Metals 

�����
I
f tt����

t
�ou!�;/t.;':.��!�lfn ltt:$':; 

Works, Philadelphia. A ne ... revised and greatly 
enlarged edition. In one volnme, l2mo, (00 pages. 

Priu $2.50 b1J mnil., free. of postage to any add.re�s in tM world 
CONTENTs.-Among the most Important and entirely 
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Castings ; Casting of Brass ; Casting of Bronze ; Bell 
Fonndlng ; Chill Casting i Casting wlthont Core ; Casting 
f.�, 'M�t�¥J'�:J, �::� ���:::g gi�; �w,���� 
Materials ; Some Modem Bronzes. 

IF" Deocripti"e circular, giving full table of contento of 
the above book, sent free to afl1l """ who will Bend hils 
address. 

IF" Our new revised Dcocripti1le Catawgue of Practical 
and Scinttijlc Boo"'. 88 p/lfltS, 8vo, and owr CatalOl)ue of 

. .  �,,:, ��
a

D��� f�:�I':.�:;'I'AJi':'I1ft;!,j'tt!k.M:;;' i El,a..o;.Mttall1fTtlu, MouIMng, Fownlifng, Patter" Making, 'M.tal Working, etc., and otMr Catalogue .. , tM whole cover­Ptl4 tvtr'J/ branC� of Science app�ied to the Art-B, sent !rt.e � ,t:Jt l���"gt �M:-'z..one m afl1l part of tM world 

H E N R Y CA R E Y  B A I R D  A CO., 
INDUSTRIAL PtmLI8HlI:RS, BOOK8l1:LLERS &; IllPORTERS 

8 1 0  Waluut St •• Philadelphia. Pa., U. S. A .  
E BEST LOOSE PU LLEY OILER 

I N  TH E WO RLD.  VANDUZEN PAT. L. PUL. OILER 
K.eeps Pulley oiled 3 to 4. weeks with on. allioc. Cos, 26. 30, to, 60. 65 and 85 ceDta 
each. Send Prtce aDd T R Y  0 N E '. BLate diameter and speed of Pulley. WiD Hod C&t&loCUe tree. )lention tbi. paper. 

• TlI'T OO.a ...... u,O'UJI..l. 

TO BUSINESS MEN 
The value of the SCImn'lFlC AlIlERICAN as an adver­

tising medium cannot be overestimated. Its clrcuIatlon 
.. many times greater than that of any .Imllar jonrnal 
no ... published. It goes Into all the States and Territo-

J Citutific !tUtricau. 
Why Not Move 

Nearer your best and biggest market-nearer your raw materials? 
Chicago is the greatest distributing point in America because of 
low railroad and lake freights everywhere; unrivalled location; belt­
railways. Chicago Heights is the center of Chicago's manu­
facturing district. Can't you come 

To Chicago ? 
We'll lihow you Chicago Heights, and offer you strong Induce­
ments to locate there, We have the property, the men and the 
money-and mean business, If you're a manufacturer, affected 
by the new, changed conditions of doing your business, write u s ;  
w e  have a "way out. " 

"Chicago's Beaten Path" is an illustrated and carefully-prepared booklet. Every 
manufacturer should have it. Ser,d us your name and address. Here's  ours: 

THE CHICAGO HEIGHTS LAND ASSOCIATION, 
( GET OUR RATING) 

822-823 Chamber of Commerce, Chicago. 

Rue's Little Giant Injector. 
SCREW JACKS, STURTEVANT BLOWERS, &c. 

JOHN !'i. URQ()HART. 46 Cortlandt St., N. Y. 

a, ORE BREAKER 
Capseity u p  t o  200 tODB per hour. 

Has produced more ballast. road 
metal, and broken more ore than 
all other Breake s combined. 
M!''l!l�:�;.
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CATES I R O N  WOR KS, 
liO C So. C linton St., Chicago 
In'tl.l �:fr��fu s�r�

e
Ao:t':,'ri. t<':�8 

RESEARCHES AS TO THE P ROPE R-
ties of A lloy •. -By Prof. W. C. Rob�rts-Austen, F.R.S. 
An Investigation of the e1fects of smnl l admixtures of 
certnin elements on the mechanical and phYHtcal pro­
perties of metulsw With 15 illustrations. Cont,ained i n  
SCIENTIFIC AM.RICAN SUPPLEMENT, No. 8 li 6 .  Price 
10 cents. To be had at this oIDce and from all news­
dealers. 

ST E E L, I R O N ,  COP P E R , ; Z I NC, B R ASS, T I N ,  
dM��::'��;,rW�I�,:;I'b!tti,�"I:��d..:J' r.Sq'M:fIfsd lr:e, �f�::: ��

a
81ri£nl:.�s�;�; 

d Malt Houses, DIstillerie., Fil�r Presse
:\, 

�tone, Coal and Ore Screens, Brick and 
Jb'ir!:' ��h��:::';,��t,�Se:�cl"�

a
�I::a ����a1!�

r
�rn �it \":'Bs,;n.a::i.:'fnS&�ci;:: 

THE HARRINGTON "" KING PERFO RATING CO. , Chicago, 
And 28( Pearl Street, New York. 

!���"-""-�'· ........ � .... "-"-"-"-"-����1 
.a.. u 'U' � :E N' 'U' � In all shapes. Manufactured by 

Cowles Electrio Smelting and Aluminum Co., 
?����.:� 

MAKE YOUR I C E  Etc., by the apparatus of 
, L. DERMlGNY, 128 W. 26th St., N. Y. $10 and up. Table Filter, $1.26; cookera, $L 

CHUCKS Catalogue No. 12, just Issued 
with over 4C new Illustrations 

• sent free. Address 
The Cushman Chuck Co., Hartford, Conn. 

A R T E S I A N  
Wells, all and Gas Wells, drilled 
by contract to any depth, from 50 
to 3000 feet. We also manufac­
ture and furnish everything re­
qnlred to drill and complete 
same. Portable Horse Power 
�:"hfn��

n
i�� Igf%

m
1 �

ri
}��f. 

Write ns stating exactly what is 
required and send for illustrat-
:
d
81�IWEh 

A
S\1��h CO., 

STREET, NEW YORK. 

eo LICHT 
D Y N A M O, 

ries, and Is read In all the principal libraries and reading l OlL WELL SUPPLY CO rooms of the world. A businc.s man wants something , more than to see his advertisement In a printed news- \ £1 &; 92 WATER STREEa' 

.As Illustrated In tbe Sc>. 
A� .. ie'Wa'l��nfh:ZOOn_ 
strnctlon of this ma­
chine furnished by paper. He wants Circulation. This he has wben he ad- Pittsburg, Pa., vertlses In the SCIENTIFIC AMERICAN. And do not let Manufactnrers of everything needed fl'r the adverUslng lI¥ent Influence you to substltnte some .A.:El.TE .. :J:.A.:N' �:BI �x.1!III other paper for the SCIENTIFIC AMERICAN, when se- for either Gas all, Water, or Mineral 

lectlng a list of publications In which you declde It Is for Tests, Boilers
lt 

Engines, Pipe, . 
your interest to advertise. This Is frequently done for �1I'::t�'ii�

ri
��o����J;: 

the reason that the lI¥cnt gets a larger commission from lists and dlsconnt .heets 
the papers havlng a amalI clrculatlon than I. allowed on - on reqnest. 
the SCIENTIFIC AIlERICAN. 

For rates see top of tlrst colnmn of this page or ad­
dress M UNN & CO •• Publishers, 

PHOTOGRAPHIC CH EMISTRY. - A 
.. eries of lect.ures -4elivered befOf'e the Society or Arts, 
by Prof. R. Meldolit, showing how the subject of syste­
m"tlc Instruction In photography .hould be dealt with 
frum a chemicl"} point of view. Contained in SOIEN-
Il,n� A"'�c�

I
fOA:"n��:�:

M
�Tg;, ��·��gl� �lt�J :�� 

from all newsdealers. 

lY:.A...:B:<:> G-.A.N''Y 
And all Fancy Woods. 

TEAK FOR YACHTS, !SPANISH CEDAR 
FOR SHELLS. etc. 

T H E  E .  D. A L B R O  CO. 
E, .. t�rn l �OO Lewis �treet, } New York, U S A  Branch, f Ft. E. 6th St., . . . 
H. T. BARTLETT, MII'r. F. W. HONIIRKAllP, .Ass't Mg'r. 

(MUls. Clnclunati, 0.) 

W. S. B I SHOP. 
958 Grand Avenue, New 

Haven. Conn. 
IF" Send two cent stamp 

for circular. cffijneum atic Tire Bicycles. 
-""i Every One Guaranteed. h Send for Catalogue. 

.... }}KIRKW&ro;ViLLEf
a
&t

e
�b. � 16 Soutli St., Peoria, Ill. .$22 fiRST CUSS CURTAIN DESK 

• Four and a Halffeei long. Un-
_ . - limited variety In stock and to order. 
,:

. American Desk & Seating Co. 
270-272 Wabuh Av., CHICAGO, U.S.A. 

CL.A...Fl..�'S 
WOOL WASHERS, 

WARP DYEINH AND SI ZINH MACH I N ":S, 
PATENT RUBBER COVERED !'!QUEEZ": 

ROI, I .!S, 
POWER WRINHER!S FOR HOSIERY A N D  

VARN DYEI l'G, 
URY INH A N D  VENTILATI l'H  "'A NS, 

WOOL Al'ID  ()OTTO N DRYERS, Etc. 
catalogues free. 

C E O .  P. C LA R K  
BOll L. W i ndsor LOCka. Conn. 
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PROPOSALS. 
NOTICE TO ARCHITECTS. 
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hefore the3Oth September next. (competitive) plans and 
estimates of cost for the constrllction of certain Pr0-
vincial Government Buildings. 

Particulars of competition and further information 
can be obtained from the nnder

'W:'��
'GORE, 

Lan
ds 

am.d 
If,.�:t:jj� c::t;::;::,,��er oj Lands d:: lYorks. 

Victoria, B. C., fSth JUnt, 1892. 

N OTICE  TO CO NTRACT O R S .  
M A���

S
e3�.r��Jl;;o:J��Jl��!e�e�·b�R.�t�t�r 

and Joint Board of the City of Asheville, N. C., at ttiS 
office, until 3 o'clock p. rn. on the 1st day of August, 1892. 
for furnishing and setting up in t.be Pump House. on 
the �wannanoa River one steam pumping engine and 
boiler,- capacity 1.tn):OOO gallons in 2( hours ; one power 
£
UIDP and water wneel, capacity 750,OCWJ gallons in 24 

oF�SSin������:�e�b
i
l!fa���!���

g
B::�!��h��JIJ!:! 

tions obtained at the o.flice of the Cit,\' E
l.\f1

neer, Ashe-
vI

H�-J:·:allE, City Eng, 
C. D. BL NT N, Mayor. 

U. SC��<Xil'l�tPJ��?:'I£lj&J.��eaYe�U:r�p�!.ii; 
for furnishing cement, �umber, tie rods snd washers re­
quired for IOQk and movable dam No. 6 Ohio River, near 
Heaver, P!':Jl"ill be received at this office until 2.80 p. m. 
August 1. �4, and then publicly opened. Specifications, 
blank forms and all available Information will be fur-
nishe

i�'b�n*1'6
t
k":3���li.�i��gj·Enl'ineers, U. S. A. 

U. �i:Nx��,
E
Jl:I8;�fyEi6�y�:�r.,aYe�u:r�p�:.ii; 

for furnishing brick, sand and stone required for lock 
and movable dam No. 6, Ohio River. near Beaver, Pa., 
will be received at this office until 2.30 p. m., August 16, 
1892, and then publicly opened. SpeCifications, blank 
forms and all available information will be furnished 
on application to this office. 

AMOS STICKNEY, Major of Engineers, U. S. A. 

N O W  R E A DY ! 
A NEW AND VALUABLE BOOK. 

1 2,000 Receipts. 6 8 0  Pa2'e... Price $ 5 .  
This splendid work contains a careful com pila­

tion of the most useful Receipts and Heplies given 
in the Notes and Queries of corresponden ts as I'" b­
lished in the Scie ntific AIDericall d u ring the 
past fifty years ; together with many valuable and 
Important additions. 

Over 'J'welve 'I'bou .. alld selected receipts 
are here collected ; nearly e\'ery bral!ch of thc use­
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be­
fore the public. 

The work may be regarded as the product of the 
stUdies and practical experience of the ablest chem­
ists and workers in all parts of the world ; the in­
formation given being of the highest value. ar­
ranged and condensed in concise form convenient 
for ready use . 

A lmost every inquiry that can be thought of. 
relating to formu lre used in the various manuf>tc­
turing industries, will here be found answered. 

Instructions for working many ditferent pro­
cesses in the arts are given. 

It is impossible within the limits of a prospcctus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re­
ceipts, embracing how to' make papier mache ; how 
to make paper water proof and fire proof ; how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers, razor strop p>tper, paper for doing 
up cutlery, silverware ; how to make luminous 
paper, photograph papers. ete. 

Under the head of Inks we have nearly 450 re­
ceipts, including the finest and best writi ng i n ks 
of all colors, drawing inks, luminous inks, invisi­
ble inks, gold, silver and bronze i nks. white inks ; 
directions for removal of inks ; restoration of 
faded inks, etc. 

Under the head of Alloys over 700 receipts are 
given, covering a vast amount of val uable infor­
mation. 

Of Cements we have SOLle 600 receipts, which 
Include almost every known adhesive preparation, 
and the modes of use. 

H ow to make Rubber Stamps forms the subject 
of a most valuable practical article. in w hich the 
complete process is described in such clear and ex­
plicit terms that any mtelligent person may readily 
learn the art. 

For Lacquers there are 120 receipts ; Electro-Me­
tallurgy, 125 receipts ; Bronzmg. 127 receipts ; Pho­
tography and Microscopy are represented by 600 
receipts. 

. 
Under the head of Etching there are 5;; receipts, 

embracing practical directions for the production 
of engravings and printing plates of drawings . 

Paints, Pigments and Varnishes furnish over 800 receipts, and include everything worth know­
ing on those subjects. 

Under the head of Cleunsing over 500 receipts 
are gi\'en, the scope being very broad, embracing 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather. metals, 
and the restoration and preservation of all kinru. 
of objects and mute rials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps nave nearly 300 receipts. 
Those who are engaged in any branch of industry 

probably will find in this book much that is of 
practical value in their respecth'e callings. 

Those who are in search of independent business 
or employment, relating to the home manufacture 
of sample articles, will tind in it h undreds of most 
excellent suggestions . 

IF" Send for deocrlpUve circular. 
MUNN & 00., Publishers, 

SCIENTIFIC .A1lERIOAN OFFICE, 
361 BroadwRr, New York. 

W 0 R K I rl G M O D  E L S & L IGHT  MAC H I N ERY .  I NV E N T I O N S  DEVE L O P E D .  S e n d  fo r M o d e l  C i r cu l a r. J o n e s  B r o s .  E C o  . .  C i n ' t i .  O .  \ 
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I n side Pall"e, each i n serti o n  - - ?:i cents a line 

Rack Page, each in sertion - - - - $1 . 0 0  a line 
The above are charges per agate IIne-ahout eight 

words per line. This notice shows the width of the line. 
und is set in agate type. Engravings may hea.d adver­
tisement� at toe same l'ate per agate line, by measure­
ment, as the letter pre8S. Advertisements must be 
�eg����� t�t 

a�;���cr�i
�ge �::fo

e
Wi'!:" ::!{':�8���daY 

THE BRIDCEPORT WOOD FINISHINC CO. -lUAN U FACTU RERS OF-
WH EELER'sfATENT WOOD fILLER , 

I3RE l N I G'S  L ITH O C EN S I LI CA'TE PA I N T,  

PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE T O  ANY ADDRESS. Victors �I . � , sr �T�l'''' K 0 0 A K S .  (YP� fl\tl! Regular } 
" Improvement the order of the age." 

THE SM ITH PREMIER TYPEWRITER 

I" Junior I 4 styles and sizes 
for the season of 
1892, 

Folding 
Daylight 

O V E R M A N  W H EEL CO. I Ordinary $6.00 to $65.00. 
_oaTON. WASHINGTON. DENVER. SAN "RANC,BCO. 

A. G. SPALDING .. BROS., Special Agents, 
ONIDAcaO. NEW YORK. PHI .... DELPHIA. 

DO "[J' SEE� PO�::mR.'l 
We can snpply it with the 

Motor orthc 1 9th Centnry 
I������ 9t( to '1O horse power. 

Cost aliont one cent an hour to 
each indicated horse power. 
I. In worlh , not, size. 7l111 'l,al:ue lies." 
What others think of me Is stated 

_ In catalogne. 
CHARTER GAS ENG INE  CO. 

P. o. Bo" 148. Sterlinll, Ill. 

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

This Company owns the Letters Patent 
gran ted to Alexander Graham Bell , March 
7th, 1876. No. 174. 165, and January 3Otb, 
1877, No. 186, 787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in­
fringes tbe right secured to tbis Company 
by the above patents, and renders eacb 
individual user of telephones not furnish­
ed by it or its licensees responsible for such 
unlawful use. and all tbe consequences 
thereof, and liable to suit tberefor. 

Hone�t Pride is -
a good thing. 

People take pride in a fine 
watch-case. It  ought to be 
handsome ; it holds the most 
precious thing on earth :­
Time. Ought to "keep it," 
too.  

The new, quick - winding 
"Waterbury" in coin-silver 
and gold filled cases, is beau­
tiful enough for a queen. 
And an accurate jeweled 
time piece. Better than any 
Swiss watch at the price. 

Tour jeweler Bella St. Ii 

� . .  �r�I���J:l! Al\lERICAN. continue to examine improve .. 
ments, and to lict as Solicitors of Patents 
for Inventors. 

ex���.!�c!!n:n
OJ ���llts:v�

h�rn���,�e:�a=tfv/O¥etb� 
preparation of Patent Drawings. Specl:flcatlons, and the 

g��t:�:'���a��.A.flcii�:�� fg�J;.��:.t" �e���s.
U
��� & Co. also attend to the preparation of Caveats. Copy­

rights for Books, Labels, Reissues, AssililDments, and 
Reports on Infringements of Patents. All business in­
trusted to them Is done with special care and prompt.. 
ness, on very reasonable terms. 

A pamphlet sent free of chane on application. con­
taining full Information about Patents and how to pro­
cure them · direciions concerning Labels. Copyrights. 
Designs. 'Patents} Appeals. Reissues. Infringements1 

Assignments. Rejected Cases. Hints on the sale or 

Latest improvements, registers for ex­
posures ; glass plate attachments ; daylight 
l oading, etc. ,  etc. Send for catalogue. 

THE EASTM AN COMPANY, 
ROCHESTER, N. Y. 

BA R N ES' 
UPRIGHT DRILLS 

Complete line, ra.nging 

.. from our New Friction 
Disk: Drill, for light work 
to 42-inchBa.ck Geared, 

Self Feed Drill. 

Send·-for Oa.talogue 

and Prices. 

.. oIOHN BAR NES CO., 
t899 R u by Street, Rockford, I I I .  

Important lmprovements.' 
All tbe Essential Features greatly perfected 

The Most Durable In Alignment. 
Ea8lest Runnlllll and Most Silent. 

All tIP!! cleaned In 10 second. without soiling the hands The smith Premier Typewriter Co" Syracuse, N.  Y .. U.  S. A. 
� Send for CaUUogn& 

�gM_IJJJ FIgures 
all Example •. K", 

operated. Rapid. Accura;!B 
I Relieves mont&! strain. 

or u ar. . . &'G . 00. , fi2-6G Illinois St. Ohlcago-

SAWS :�m��r�!h� SAWS 
A send us their full address for II oopy of Em­

erson's pr Book of SA WIS, new 1892 edi­
tion. We are :first to introduce NATURAL A W GAS for heating and tempering Saws with W wonderful effect upon improvlllg thel�ua-

S �:ce'!.':'d 
rJ'.f,!!,�:

s
�if���*" ��dl� S &; C O .  (Limited), B eaver Fa l l s. Pa. 

I M PROV E M E NTS PATENTED 18eo I N  T H E  U. S • •  CA NADA A N D  E U R O PL 

FIRE-PROOF. Easily applied by anyone. Send for Sam pIes and Descriptive Price List. 
H .  W. JO H N S  M A N U FACTU R I N C  CO M PANY, 

lL W. Johns' Asbestos Fi re  and Water-Proof Sheathing. Building Felt. Steam Packlngs. 
Boiler Coverings, Liquid Paints. Roof Paints. Roof Cement. Fire-Proof Paints. etc. 

87 MAIDEN LAN E, N EW YORK, 
'ERSEY CITY. CHICAGO, PHILADELPHIA. BOlTON, ATLANTA, LONDON. 

LIFE OF AN ANT_-BY E. A. BUT-
ler. An entertaining paper on the life of an ant from 
the ellg t o  the mature state. With an account of the 
curious habits of these insects. W i t.h 4- illust.rations. 
Contained In SCIENTIFIC A MERICAN SUPPLEMENT. No. 
S:i.,.. Price 10 cents_ To be had at this office and from 
ali newsdenl9rs. 

Steam! · Steam!  
Complete Fixtures except Stack. 

2-Horse Eureka Boiler and Engine, - $ 1 75 4· " " " " " . - 275 
Other sizes at low prices. Before you huy get our prices. 

B .  W. PAYN E " SONS,  
Drawer :i 6 .  E J .M l It A . N.  Y. 

CYC L I=" S  R U N  EASY 
Perfection ofcyele manufacture ; no 

need now to ride sprlnglesscycles orda­
pend on tires alone for comfort. Sylph Spring harM destroy� 

vibrat.'n. Light.sim- . IJie. strong. CatIL.free 

Ig�f.':�r�·&AGT8,WANTEO 

FOR ALL M E N .  
Seven ages of men cycle -Few too old, few too young­all the world wili cycle next year-better hegin this year 

-of course you'll ride the guaranteed Columbia. 
Finest cycltng ca tall .gue fret' at Columbla agellciest by 

mall for two 2oOt. stamps. Pope Mfg. Co., Boston, New 
Tork, Chicago. 

WELL DRIT;LIltG IACIDNERY. 
MA...IlFACTUBED BY 

WI LLIAMS BROTHERS, 
I T H A C A .  N .  V . ,  

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

Brothers 

WHAT ELECTRICITY IS.-BY W. W. 
Jacques. An Interestin" discussion of the subject .. illus­
trated with some new experiments. Contained in SCIEN .. 
TIFIC AMERICAN SUPP I . EMENT, No. S:i.,.. Price 10 
cents. To be had at this office and from a l i  newsdealers. 

A GENTLEMAN'S LAUNCH.  

YOITK O W N  ENGINEER. 
Launches 19 to 00 feet In length. with automatic ma­

chinery. No Smoke. No EngIneer. 
No Danger. No Dirt. 

PA DDLE Y O tJ K  OWN C AN O E .  
Canoes. Family Row and Sail Boats. Fisblng and Hunt­

Ing Roats. Manufactured by 
THO IU A S  K A N E  &: C O . ,  Chicago, Ill. 

IF" Send for Catalogne, spec1fj1Dg line dea1ied. 

El:DXSC>Nr 
C E N E R A L  E L ECT R I C  co. 

I N CA N D E SC E N T  A N D  A R C  L I C H T  PLANTS. 

Stationary and Ball way Motors.-LaDlps.-8afety Devices. Patents, etc. 

te:e��s,:,!�o..{j�o{�:a.rg,,'i aJ.rfgr:i�gJ ��
r:�� DISTRICT OFFICES. 

Patents In all the principal countries of the world. Canadian . . . . . • Edlson BUl1diR� 
77 Bay St., Toronto. Can. I Pacific Coast . •  Edleon B'ldlng. 112 Bush St., S. Fran .• Cal. 

M U N N  & C O . ,  Solicitors of Patents, ��:��:::::::::::Edi.oJ�Jidi5 �\��i.?��¥'o��: Pacl:llc Northwest . . .  Flelschner Bnlldlng. Portland, Ore. 
361 B" oadway, N e w  York. New England . . . . . . . . . . . . • . . . . . ' .�Otls "t., Boston. Mass. Rocky Mountain . . . . . .  Masonic Building. Denver. Colo. 

c:i\t��O!��rits�f2w�tl�:".
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TANITE 
The Tanite Co., 

Emery, 
Emery Wheels, 
Emery Whetstone •• 
Grinding Machine .. 
Knife Sharpener .. 
Knife Grinders. 

STROU DS B U RG. PA. 
1 81 WASHINGTON ST., N EW YORK. 

supply you. Ali sizes 
n m o l l n ted, alwaY8 

-�:�:�������r �ra:: catalogue. 
'l'h e  ()LEVELA S D  STO N E  VO. 

Ild Floor. Wilshire, Oleveland, O. --------------_ .. _ -NE!looMAIL� 
c���g����t��!s���

es 
Also $135 and '150 patterns. :: ��r:Ve��I: . , :  :'1::/ 
Handsomest and best Diamond 

Safety. Send,fnr Catalogue and, SecO'JUl,.llund, List. 
Wm. Read &; 110118, 107 Wash'toll Bt. B08WD.llass 

rr ::a:: E 
ESTA B), ) S H E D  1 846. 

The Most Popular Scientific Paper i n  the World 
Only 8 3 . 0 0  a Y ear, In c l u di n g  Postall"e. 

Weekly-:i2 N u mbers a Y e ar_ 

This widely circulated and splendidly Illnstreted 
paper Is published weekly. Every number contains sl,,­
teen pages of nseful Information and a lB11!'e number of 
oripjnal engravillJls of new Inventions and discoveries. 
representing Enpjneering Works. Steam Machinery. 
New Inventions. Novelties In Mechanics. Manufactures, 
Chemistry. Electricity. Telegraphy. Photography. Archi­
tecture, Agriculture, Horticulture. Natural HiStory. 
etc. Complete list of patents each week. 

Terms of � u b8cript i ou .-One copy of the SCIEN­
'1'll1iC AMERICAN will be sent for one year-52 numbers­
postage prepaid. to any subscriber In the United States, 
Canada, or Me][\co, on receipt of tl.ree d o l l al's by the 
publishers ; sl" months. ,1.50 ; three months. '1.00. 

C l uba.-Speclal rates for seversl names. and to Post 
Masters. Write for partlcnlars. 

The safest way to remit Is by Postal Order. Draft, or 
Express Money Order. Money C8.l'efully placed Inside 
of envelopes, securely sealed. and cOlTectly addressed, 
seldom goes !Ultray. but is at the sender's risk. Address 
all letters and make all orders. drafts. etc.. payable to 

M U N N  & C O . ,  361 B" oadway, N ew York. 
---0---

T H E  
Idtuttfit �mtritaU luppltmtnt 

This Is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN. but is nnlform therewith In size • . every number containing slneen large pages full of en­
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. 'l'HE 
SCIENTIFIC M1ERICAN SUPPLEMENT Is published week­
ly. and Inclu<ies a very wide range of oontents. It pre­
sents the most recent papers by eminent writers In all 
the principal departments of Science and tbe Useful 
Arts. embraclllll Biology. Geology. Mineralogy, Natural 
History. �eography. Archreology. Astronomy Chemis­
try, Electricity. Light. Heat, Mechanical En"lneering. 

Steam and Railway Engineering. Mining. Ship Building. 
Marine Engineering. Photography, Technology. Manu­
facturin" Industries. Sanitary Engineering. Agriculture, 
Horticulture. Domestic Economy. Biography. Medicine. 
etc. A vast amount of fresh and valuable Information 
obtainable In no other publication. 

T h e most importa n t  Engineering 'Works. Mechanisms, 
and Manufactures at home and abroad are iii ustrsted 
and descrlhed in the SUPPLEMENT. 

PrIce for the SUPPLEMENT for the United States and 
Canada. $5.00 a year ; or one copy of the SCIENTIFIC AM­
ERICAN and one copy 01 the SUPPLEMENT. both mailed 
for one year for t7.00. Single copies. 10 cents. Address and 
remit by postal order. e"press money order. or check, 

M UNN & C O . ,  3 6 1  B,·oadway, N ew York. 
---0--· -

�ui1dinR �dition. 
THE SCIENTIFIC AMERICAN A R C H I T E C T S' AND 

BmLDERS' EDITION Is Issued monthly. '2.50 a year. 
Single copies. 25 cents. Forty large quarto pages. equal 
to abont two hundred ordinary book pages : forming a 
large and splendid Magazine of Architecture. richly 
adorned with elegant plates 'in colo' .... and with other :fine 
engravings ; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature Is the presentation In each number 
of a variety of the latest and best plans for private resi­
dences. city and country. including those of very mod­
erate oost as weli as the more expensive. Drawlngs ln 
perspective and In color are given. together with full 
Plans. Specl:flcatlons, Sheets of Details. Estimates. etc. 

The elegance and cheapness of this magnificent work 
have won for It the Largest Circu l a t i o n · of any 
Architectural publication In the world. Sold by all news­
dealers. �.50 a year_ Remit to 

M U NN & C O . ,  Publishers, 
381 Broadway, New Y ork . 

PRINTING I N KS 
The SClBNTII'IO AMERIOAN is I!rlnted with CHAS. 

1INBU JOHNSON .I; CO.'S INK. Tenth and Lombard 
8ts., Pblladelphla. and 47 Rose St.. opp. Duane. New York 
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