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CROSBY STEAM GAUGE AND VALVE 
CO.'S EXHIBIT. 

Beauty of design, excellence of 
workmanship, and tasteful arrange
ment are the striking characteris
tics of the exhibit of the Crosby 
Steam Gauge and Valve Company 
at the W orId's Columbian E:Jlpo
sition. 

These qualities are evident to the 
most casual observer and appeal 
with especial force to the engineer 
or st'.illed mechanic, and have from 
the commencement of the Fair at
tracted a large and well-deserved 
share of attention from visitors. 

The exhibit contains many im
p�tant -specialties in the line of 
steam appliances, for which supe
riormerits are claimed, among which 
may be mentioned the C rosby im
proved steam gauge, the Crosby pop 
safety valve and water relief valve" 
the Meady mu1Hed pop safety valve, 
the Crosby steam engine Indicator, 
the single bell chime whistle, Bos
worth's pump governor and feed
water regulator, Johnstone's 
blow-off valve, patent gauge 
tester, safe wat.er gauge, etc. 

The hollow double spring 
in the Crosby improved steam 
gauge is so shaped and ar
ranged, and the mechanism 
such. that the vertical as well 
as the horizontal movement 
of its free ends is fully utiliz
ed; by which ample move
ment of the pointer is obtain
ed with only half the move
ment ordinarily required of 
the sprinrr; consequently a 
spring 100 per cent stronger 
than usual can be employed. 
This constitutes the special 
feature of the Crosby improv
ed steam gauge and is a very 
important one, as the use of 
a stiff spring insures steadi
ness of the pointer; and as 
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only a small movement of the spring 
is required, a tendency to "set " 
from getting overheated is practi
cally eliminated. This point of su
periority is what has given the 
Crosby gauge the high reputation 
which it has held since its introduc
tion, nearly twenty years ago. 

The Crosby pop safety valve for 
locomotive, stationary, marine, por
table, and farm engine boilers is a 
perfect protection from excess of 
steam pressure. These valves, 
which are automatic in action, can 
be relied upon to open at the right 
time, give ample relief, and close 
with but slight loss of pressur.e. 

The Crosby water relief valve is 
for the purpose of relieving all over· 
pressure of water in steam pumps, 
fire engines, hydrants, hose, and 
wherever an automatic valve is 
needed to relieve overpressure of 
water and prevent damage, which, 
in the absence <?f>:8uch safety device, 
would be sure to occur. 

The Crosby steam engine indi-
cator is designed to meet the 
requirements of modem 
steam engineering practice. 
The high-speed system of con
struction in steam engines 
which greatly prevails to-day 
renders the old type of indi
cator well nigh useless. Many 
details which gave little trou
ble at low speeds cause errors 
under the present require
ments which seriously affect 
the results. Every part is 
perfectly adapted to its par
ticular function, and also to 
its relation to all the other 
parts, in size, proportion, and 
material, and finer results can 
be obtafued with it than with 
any other instrument. Its 
superior qualities were duly 
recognized at the Paris Expo-
sition in 1889, where it receiv
ed the highest award, a gold 

received that honor is a part of this 

- The Bosworth feed water regulator iJl an apparatus for maintaining an even water 
line in a steam boiler. This it does with greater precision and certainty than is pos
sible for any fireman or attendant to do. The valves are controlled �utomatically by 
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positive forces, acting independently of each other, 
and adjustable within wide ranges of power. 

The Johnstone blow-off valve can be moved entirely 
from its seat, so that there is a straight way opening 
1lhrough the valve body. The sliding of the valve un
der pressure maintains its surfaces and its seat in close 
contact, and if any scale or other foreign matter inter
venes, tending to impair such contact, it is destroyed 
or displaced by attrition of parts when so operated. 

The patent gauge tester is a very simple and accurate 
machine for testing gauges of all kinds, from the low
est to the highest pressure. These machines are made 
and tested with extreme care and nicety, and are pre
ferable to a mercury colunm in every point of compari
son. They are a necessity in all establishments where 
many pressure gauges are used. 

The original single bell chime whistle is manufactur
ed only by this company. This whistle has three com
partments in one cylindrical bell, giving three tones 
which harmoniously blend into one and produce an 
agreeable, far-reaching sound. 

In this exhibit may be seen also all the various gauges 
·made for special uses, such as hydraulic, for. hydraulic 
presses; vacuum; compound. showing both pressure and 
vacuum ; combination, for waterworks, showing both 
pressure of water and the height of column; ammonia, 
for use in refrigerating or ice manufacturing plants ; 
chemical, for use on chemical engines ; ordnance, for 
use on pneumatic gun carriages for measuring the 
high pressure suddenly produced in the recoil cham
ber when the gun is discharged ; gas governor, to 
regulate the flow of gas to a vulcanizer or other ves
sel or boiler ; pyrometer, to show both the pressure 
and temperature of the steam ; duplex air bmke, for 
showing both the pressure on the train and in the re
servoir ; altitude, for showing both the pressure of 
steam and the height of water in the tank or reservoir 
in hot water heaters ; standard test gauge ; engine 
register or counter, engine room clock, etc. 

The exhibit comprises many other articles not spe
cially mentioned, either of a special or staple charac
ter, all of which are manufactured or controlled by 
this company, and in all of which good construction 
and nice adaptation to their respective uses are ap
parent to the trained eye and sense. 

The main office and works of the company are at 
Boston, Mass., and the branches in New York, 
Chicago, and London. England. 

LUBRICATORS AND SAFETY STEAM APPLIANCES AT 
THE FAIR. 

The exhibit of J. E. Lonergan & Co. , of 211 Race 
Street, Philadelphia, in Machinery Hall, presents a 
fine display of self-oilers and steam cylinder lubricat
ors, grease cups and patent safety steam appliances 
for railroads, machinists, and mill use, etc. The firm 
are owners and manufacturers of Lynde's patent gov
ernment regulation pop safety valves for marine, sta· 
tionary, locomotive, and all steam boilers ; also Loner
gan's patent adjustable sight-feed oil cup, and Loner
gan's c'ylinder sight-feed attachment. A new automatic 
crank pin oil cup is shown, which is perfectly adjust
able to feed light or heavy oil, and feeds only when 
crank is in motion, stopping absolutely when crank is 
not moving. The display with the above named arti
cles also includes a large variety of goods, all of their 
own manufacture, such as injectors, steam engine gov
ernors, gauge and cylinder cocks, steam and vacuum 
gauges, steam traps, low water alarms, damper regu
lators, etc. An illustrated descriptive pamphlet of 
these goods will be sent to applicants. 

THE LAKE KEUKA WINE COMPANY EXHIBIT. 
Among our first page illustrations is one represent

ing the e1hibit of the Lake Keuka Wine Company at 
the World's Fair. while another picture pre§�ts a view 
in the still wine and champagne vaults Of the same 
company at the place where the wine is made,'on Lake 
Keuka, Steuben County, N. Y. The grapes grown on 
the shores of this lake have long had the highest repu
tation for wine-mB-king purposes. in this respect stand
ing on equality with those producedlWn the most fav
ored localities of France and Gernlany. To this is to 
be attributed principally the prosperity and extent of 
the .Wine-making industry of Steuben County, a busi
ness which has been developing for the past thirty 
years. 

T}le Lake Keuka Wine Company, with headquarters 
at Hammondsport, N. Y., at head of the lake, has 
long had an enviable reputation for their still wines, 
in barrels. kegs, or bottled, and their special brllnd of 
champagne, " Keuka Extra Dry." The absolute purity 
of their. wines can always be depended upon, and their 
port wines made from black grapes, including the 
Concord, Clinton. Isabella, Oporto, etc. , have a fine, 
high color, which comes entirely from the grapes 
theinselves, leaving no sediment or deposit in the bot
tom of the bottle, as is so often found in. compounded 
wines. Their sherries, their St. Julien claret, the dry 
and sweet Catawba8, and other wines and brandies 
made by them, all alike have this characteristic purity. 
Their champagne is made according to the French 
process of fermentatIOn III the bottle. 
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PROTECTION' AGAINST TRAIN ROBBERS. 
One of our correspondents suggests the use of elec

tricity as an auxiliary to Winchesters and shot guns, 
for protection of express cars and the locomotive 

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

against train robbers. 

. 

This might prove effectual if 
the curren t could be brought under control so as to 
avoid killing or injuring friends as well as foes. This 
suggestion seems to be a very good one and is worthy 
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the attention of electrical inventors. · 
We make a further suggestion of the use of hot 

water from the locomotive for the protection of the 
engineer and fireman, of baggage and express men. 
By means of suitably arranged jets under control of 
the engineer, fireman, baggageman or expressman, 
without doubt a very warm welcome could be given to 
train robbers. No doubt some arrangement of pipes 
and valves and jets could be devised which could thor
ougtJy protect the engineer and fireman and the sev
eral lJaggage or express cars. 

.. II ... 
THE BROOKLYN INSTITUTE. 

The Brooklyn Institute of Arts and Sciences is a col
lection of societies composed of people interested in 
various branches of art and science. Under the able 
directorship of Prof. Franklin W. Hooper, the institu
tion has risen from a small and struggling handfuLof 
persons to an association numbering over 2,700,mem
bers. For the annual dues of $5, each member re 
ceives tickets to more than four hundred lectures, each 
ticket admitting two persons to the evening lectures 
and one to the Ilfternoon. There is something for 
every taste, and th e majority of the lectures bave 
crowded audiences. It is impossible to estimate the 
educative force of such an institution, which is in fact 
a university for the people. In addition to the lectures, 
the institute maintains an art and architectural school, 
with summer art schools in the Adirondacks and in 
the Shinnecock H ills of Long- Island ; a biological labo
ratory is also maintained in summer at Cold Spring 
Harbor, Long Island. The Legislature of the State of 
New York has empowered the city of Brooklyn to ex
pend $300,000 on a museum building near the park. 
This building will be leased to the Brooklyn Institute 
at a nominal rent, to house its collections and afford a 
meeting place. 
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I cheapest grades of coal. The Lancet last year appointed 
a commissioner to investigate the lapparatus, and the 
following analysis of the soot from a chimney where 
it had been used is his: 

The most important exhibit of the annex is the pa
per mill. To Mr. J. F. Waggoner, the publisher of 
the Paper Trade, is due the idea of putting up the 
mill, and Mr. H. A. Frambach, of Kaukauna, Wis. , 
who owns several paper mills in that place, superin
tended its construction. Forty-five manufacturers 
have contributed machinery for the plant, and it is 
supposed to comprise the very best that has been made 
for the manufacture of paper from wood pulp. '* 

A flay in Machinery Hall.-This building, which 
with its annex covers t wenty acres. gives at once the 
impression of a busy place. Whirring wheels, clank
ing drills, swift shuttles, shafting in every possible 
position, mingle with undistinguishable sounds to 
make most trying discords. The exhibits are, for the 
most part, separated only by low raIlings; this is neces
sary for good light, but contributes to the sense of 
hopeless distraction which the visitor at first has. 
The main structure with its three arched trusses is like 
a triple railway train house. Traveling cranes, used in 
the construction of the building, are fitted with plat
form's�nd carry visitors from one end to the other, at 
a height, I sbould judge, about midway between the 
floor anfi roof, From this vantage ground, a compre
hensive view of the whole may be bad. 

..y�g the central aisles, looms for cotton, wool and 
silk weaving are prominent. Perhaps the whole Fair 
does n ot offer a single stronger contrast than that 
between the Jacquard looms which produce pictures 
in silk-the Signing of the Declaration of Ind epend
ence and others-and the little hand looms at which 
women in the Indian Encampment are weaving. 

But the machinery of which I write stands off the 
main thoroughfares, in the annex and along the outer 
aisles of the hali, in places too obscure to satisfy 
some of the exhibitors. The men in charge I found 
uniformly polite, and so ready to give information and 
documents about the exhibits that I was constantly 
tempted to linger longer than my time allowed. 

N ear the north entrance the problem of ventilation 
'has a solution offered in the exhaust fan manufact.ured 
by the Andrews & Johnson Co. ,  of 241-247 South 
Jefferson Street, Chicago. The fan is formed of six 
curved blades, shaped like oars and inclosed in a 
round casing; it is attached to a compact Johnson 
high speed engine. The fan exhausters vary in size 
from a diameter of 18 inches to 108 inches. The ad-
vantage which this has over other exhausters, as stated 
by the manufacturers are : "(1) The small power re
quired to run it and its safety. The fan being inclosed 
by a framework, the arms of which are made of the 
best malleable iron, the possibilities of an accident are 
reduced to a minimum. (2) Its convenience in applica
tion. O wing to peculiar construction of the frame it 
can be placed at either end or in the center of a pipe, 
in a wa.ll, window or door, and can be run horizontally 
or perpendicularly, as circumstances may require. (3) 
It is noiseless, and offers when in motion no obstruc
tion to the light. " 

The Johnson engines, to which the fans shown in 
operation are attached, are described by their makers 
as "noiseless, durable and effective, self-oiling and 
very powerful, closed tight and occupying very little 
space. " 

It is claimed that these fans can be used to ad van-
tage in all manufactories, school houses, mines, Ilrain 
elevators, foundries, in fact, in any building where 
there is difficulty in removing impure air, foul odors, 
or dust. 

A fan of 36 inches diameter, with an engine of from 
:u to 2 horse power, makes from 400 to 900 revolutions 
a minute and exhausts from 12,000 to 26,000 cubic feet 
of air a minute. Tbe apparatus has been in use for 
seven years. and has been placed in such buildings in 
Chicago as the Meriden Britannia Co. , 147 State Street; 
Manual Training School, Monroe Street; Inter-Ocean 
press room ; Carson, Pirie, Scott & Co. , dry goods 
store, and hundreds of other buildings in the l'ity and 
in towns of the Northwest. From many sources most 
satisfactory testimonials to the efficiency of the ap
paratus are printed in the pamphlet which the firm 
gives to those interested. 

In the English section the exhibit of the Economic 
Smokeless Fire Co. desp,rves notice. It shows ranges, 
stoves, and other heating apparatus to which Leggott 
& Marsh's patents for consuming smoke are applied. 
The invention consists in having a "baffie" in an in
closed fire chamber, dividing the chamber nearly from 
top to bottom. Adjustable "louvres, "  which can be 
opened or closed, are placed iu the front of the cham
ber or grate. "Air is admitted to the fire mainly at 
the front, the fuel being fed on top of the fire. The 
draught bein� downward, the products of combus
tion are drawn through the fire, where the smoke-pro
ducing ·agents are consumed, the resultants together 
with the heat passing under the' batHe' into a hot air 
chamber behind it and thence into the chamber. " 

Moisture.......................... .. . .  ... . . . . . . . .  0'70 per cent. 
Carbon. . . . . .  . .  . .  . .  . . . .  . . . . . . . .  . .  . . . . . . . .  _ . . . . . . . .  7'20 
Hydrogen. . .  . . . .  . . .  . .  • . .  . . . . .  . .. . . . . . . . . . . . .... . . . .  0'23 
Mineral matter. . . .  . . . . . . . . . . . . . . . .  . .  _ . . . . . . . . . . . . . . 89'15 
Nitrogen (partly in ammonia) and oxygen . . . . . . . . . .  3'42 

The analysis of soot of a chimney where an ordinary 
range was used, he found as follows: The raw material used is of two kinds : 15 per cent 

is poplar prepared by the sulphite process and 85 per Moisture. . . . . . . . . . . . .... . . . . . . . . . . . . . .  .. . .... .... 6'68 per ceut. 
cent is spruce. It is brought by the car load to the Carbou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76'76 

Mineral matter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16'68 building. dropped upon a conveyer, built by the 
Nitrogen (ammonia) . . . . .. .. . . . . . . . . . . . .. . ... . . . .  6'36 Jeffrey Manufacturing Company, of Columbus, 0., 

There are 1 500 of these heaters in use in Great and carried to a storeroom under the mill. From this 
Britain, and f;om every quarter comes evidence of sat-

I
' roome it is brought through a tra!, do�r to the beat

isfactioll with their working. Mr. W. T. Stead, editor ers. There are two of these machmes m use, both of 
of the Review of Reviews, is so we]] known in this new design, built by the Downingtown Manufacturing 
country that his testimony is especially worth having. Company, of Downingtown, Pa. A 1,000 pound beater 
He says: "If this patent acts as satisfactoril�- when is placed on its edge. " A 48 X 48 inch roll in the mid
applied to other fires as it has done when applied to dIe of the engine acts simultaneously upon two bed 
my own kitchen range, the days of fog are numbered. plates, one at the top, the other at the bottom of the 
It is simple, efficient, and as economical as a kitchen roll. The bottom bed plate is fixed, as in the ordinary 
range, and it consumes its own smoke. The principle engine, and the roll is hung upon very heavy arms at 
of this stove is very simple; it consists in having the each side, with suitable means of adjusting its height 
chimney at the bottom of the fire instead of the top. to the bottom bed plate. Attached to the pillars 
The products of combu�tion must pass through the which carry these arms are two others, which support 
hottest part of the fire, and in this way the smoke is the top bed plate. " The roll is adjusted to the bottom 
consumed. " bed plate, in setting the machine, and the top bed 

Although our heating appliances are, in general, su- plate is adjusted to the roll. The roll is kept. exactly 
perior to those which have in years past been made in mid way between the two plates; a hand wheel moves 
England, with the best of ours there is so much waste roll and top bed plate at the same time. The engine 
and damage from the unconsumed carbon that it is' to is of iron and very compact. 
be hoped that these stoves will have fair trial here. The water used is first purified by passing through 

The Moore Carving Machine Company are in Sec- a gravity filter made by the O. H. Jewell Filter Com
tion 14. Their first patents were taken out'in 1888, pany, and is pumped into the engines by a Gould's 
and now there are 400 of their machines in use. They triplex pump. The stuff chests measure 10 X 12 feet 
are made in Minneapolis. From a pattern cut by and have cypress tanks. They were built by the 
hand in wood, or from a plaster cast of such a carving, Williams Manufacturing Co. , of Kalamazoo, Mich. 
four exact copies may be cut at a time on this simple Their capacity is 2,000 pounds. The agitators which 
appa.ratus. To the novice it seems like magic. The they contain were made by Richard Smith, of Atlantic, 
machine requires only six feet of floor space, as the five Mass. A reversal of the turbine principle is used in 
tables upon which the work is done are arranged one them : a single casting on a vertical shaft, and carrying 
above the other. The hand carving or cast rests upon buckets, keeps the stuff constantly and evenly in mOo
the middle table. The operator looks at that, and tion. 
works one or both of the cutter heads above and be- A rotary stuff pump made by the Morris Machine 
low him. These ·cutter heads have what is called a Works carries the stuff to a Marshall refining engine. 
hand movement, and hold bits of various sizes. The From the other stuff chest, the stuff is carried to a 
carvings may be made in oak or mahogany as well mixing box, by a Gould triplex pump. From the box, 
as soft wood, and in a piece 30 inches wide, 6% feet the stuff goes to a screen made after their noiseless 
long and 2 feet thick I saw beautiful heads and groups rocker pattern by the Valley Iron Works, of Appleton, 
of children from the antique which were cut on the Wis. , and to another made by Baker & Shevlin, of 
machine. The pattern in hard maple, made by an art- Saratoga, N. Y. , according to a new design called 
ist, cost $100 ; the reproductions on the machine cost the bellows screen. The two screens are thus brought 
$1. 25. They are improved by having a hand carver go, into the closest competition. The screen plates, nine 
over them with his tool to smooth them and work up' in number, with 0'016 inch openings, are made by the 
the delicate details. I Western Screen Plate Works, of Appleton, Wis. The 

Two hundred of these machines are now used by i Beloit Iron Works furnished tbe machine, and it has 
manufacturers of furniture, pianos, etc. The machine! some absolutely new features. Tbe Fourdrinier with 
is also adapted to otber work. such as mortising, groov- I 50 rolls and 50 foot wire is 112 inches wide. 
ing, paneling, etc. I The deckle frame, slice and pulleys of aluminum, 

Another invention for bringing beautiful woodwork is so light that two men can raise it from the ma
within the reach of pe(.ple in moderate circumstances chine. The rubber-covered couch and press rolls were 
is a new one by W. W. Grier, of Hulton, Pa. supplied by the Revere Rubber Company, of Boston. 

He calls bis process ingraining. His apparatus con- Tbe driers, seventeen in number, are in doubl8 
sists of a hollow cylinder 10% feet in circumference, to stack, nine below and eight above. 
which the grain of a piece of oak of the width of the I Radiation of heat is prevented by having the end!! 
cylinder has been transferred. Tbis grain is covered I covered witb iron and an air space left between the 
with a 80ft cement, which sinks into the depressions, jackets and- heads. The first roll is a 24 inch drier, 
and in these about 200,000 bits of metal like type are so that the drying begins as soon as possible. The oil
set. A small, smooth steel cylinder adjustable to dif- ing is done alter an approved a utomatic method. 
ferent heights is placed above this. Between the two Tbe first calender is a five·roll stack and it is fol
cylinders, both revolving, a piece of birch, poplar, lowed by a nine-roll super-calender, with rolls hung 
bass, spruce or maple may be passed. It comes out in boxes wbich slide on the frame, leaving one side 
with the grain of the oak transferred to it. It is then perfectly free to remove or insert rolls. The calen
passed between two other steel cylinders, one revolving ders were made by the Farrell Foundry and Machine 
in a trough containing a liquid consisting of oil, color- Company, of Ansonia, Conn. 
ing matter and another ingredient which is the invent- The reel has six rolls; the slitter, which has a rub
or's secret, used as a "filler." The wood is afterward ber feed roll, was made by the Bess Machine Com
polished and varnisbed and looks like choice quartered pany, of Hamilton, Ohio, and the winder is a Man
oak. It can be sold at 40 per cent less. ning. Convenient accessories to a model mill have 

Mr. Grier is also the inventor of what he calls the been furnisheq by a dozen other firms. 
ideal door, which, he says, is " unwarpable, untwista- The product, about 125 tons a month, is smootb, 
ble and unshrinkable." white close paper, and is taken by the Inter-Ocean. 

He exhibits doors of this kind and also sawed sec- Mr. Hillis, the gentleman whose chief business is 
tions of them , showing that they are five-play where to show the working of the plant to interested 
most strength is needed. They are veneered with the visitors, is most explicit in his explanations, and the 
ingrained lumber, and are 50 per cent cheaper than men who are enga�ed in operating the machinery 
the ordinary oak door made with mortise and tenon. answer questions with exemplary patience. It is 
Thousands of acres of basswood in Michigan and Wis- certainly a most valuable exhibit, not only for paper 
consin, some of the trees five feet or more in diameter, makers but for people in general, who cannot fail to 
can by this process be changed into the semblance of learn something from an object lesson which contains 
hard wood. so much. 

Across the aisle from this exhibit, which I should A beautiful feature of Machinery Hall is a great 
have said is at Column E. F. 53, in the annex to Ma- basin into which streams of water are pumped at 
chinery Hall. is that of the Norton Emery Wheel Com- many angles, some rising to considerable height. It 
pany, of Worcester, Mass. In a case specimens of I is in fact an exhibit of pumps and hose, but has all 
corundum are displayed ; yellow from Georgia, dark the refreshing effect of a fountain. 
red from the island of Naxos, shades from gray to Near this are several exhibits of steel tools. Here 
black from North Carolina. All of these kinds are are great cases of saws'-':'band saws, from those of a 
used for the wheels, large and small, which the com- (Continued on page 280.) 

The" louvres" are moved by levers on tbe outside. pany manufacture. The chief source of the supply of • The detail. about the mill and the qnotations whl-ch-I-m-ak-e-are
--

fro-m-a The stove� or heaters are adapted to the use of the emery is Chester, Mass. copy of the Pa]llJf' Trade, In which it Is minutely deilCribed. 
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A CONVENIENT READING STAND. 
The improved stand shown in the illustration has 

been patented by Messrs. Francis J. Anderson and 
Wi lliam M. Irick, of Gainesville, Texas. It has pre
ferably two reading desks, the top one readily adjust-

I titutifit �lUtrital. 
Further information relative to this improvement may: 
be obtained of Mr. A. Bourgeat, No. 163 West 
Houston Street, New York City. 

.. I . ' .  
The Sorgll u DJ.  Sugar Industry, 

In a recent report to the Secretary of Agriculture, 
Dr. H. W. Wiley, chemist of the department, stated, 
since 1888 there had been $20, 723 expended at the 
Sugar Experiment Station at Sterling, Kan. , and 
$40,024 at Medicine Lodge, Kan. , since July 1, 1890. 

Secretary Morton is said to be considering how 
these expenditures can be reduced, and it becomes the 
duty of every friend of the American sugar industry 
to plead the cause of sorghum, that member of the 
trinity of American sugar-producing plants which, 
while thus far least successful, is far more promising 
than was the beet fifty years ago, and which to-day 
stands as the theoretical rival of tropical cane, and 
which only such investigations as Dr. Wiley has been 
carrying on at Sterling and Medicine Lodge, supple
mented and enlarged, we may say, by those carried on 
by our own distinguished and pUblic-spirited citizen 
and planter, Mr. Daniel Thompson, at Calumet, can 
make a practical success. 

Sorghum cane can and will produce sugar in large 
q uantities. This has been demonstrated in Kansas. 

cause if he fails by a hair's breadth in coolness or pre
cision of judgment, there may come destruction, not 
only to himself, but to hundreds of passengers, who, 
while he stands guard, are perhaps grumbling at the 
waiters in the dining car or telling funny stories in the 
smoker. 

" What would you do in a collision ? "  I asked. 
The engineer push()d back the little black skullcap 

from his iron-gray hair and said : 
., It is pretty hard to say what a man should do 

when he hears the whistle of danger ahead or sees that 
a crash is coming. Even the best of us are liable to 
get confused at such a moment. What would you do 
if you woke up in the night and found a burglar hold
ing a pistol at your head ? There are no rules for 
such cases. What I would not do, though, is to 
reverse my engine, although many engineers are iiable 
to lose their heads at a critical moment and make that 
mistake. It is a curious thing that reversing your en. 
gine suddenly when going at high speed makes the 
train go faster instead of slower. The reason is that 
the drivers slip and the locomotive shoots ahead as if 
she were on skates. The only thing to do is to put 
on the air brakes and pray hard. " 

.. I • • • 

ANDERSON &; IRICK'S READING STAND. There are practical difficulties in the way that, under AN IMPROVED CONCENTRATOR. 
the enlightened system undertaken by the Depart- This is an apparatus of simple and durable con

able to hold a book inclined in any desired direction, ment of Agriculture, are being removed one 'by one. struction, designed to save the. precio� s metals and 
either upward or downward, to accommodate one re- Kansas is an immense State, and a State of !a1'ms, the floured quicksilver passing with the tailings 
clining on a sofa or sitting upright, while the other Agriculture is the dominant industry .there, and the discharged from the mill. It has been patented by 
desk may be used to hold a reference volUme, or for limited rainfall and absence of irrigating streams leads Mr. D. W, Humphries, No. 115 Twenty· third S treet, 
writing, as may be convenient when a consultation is to the selection of such crops as need the lelist rain of Portland, Oregon. At the upper end of a slightly 
being held. The stand also supports, lower down all, and the best adapted to the dry climate. Alfalfa inclined table of suitable length is a recei ving tank or 
upon its standard, a case or rack for the reception of and sorghum became staple crops because of receptacle having in its front side gates through 
books and magazines, and a novel form of dictionary their capacity to flourish in the dry land of Kansas. which the tailings are discharged into channels on 
holder, the dotted lines in the illustration representing Of these of course sorghum would become the great the top of the table, each channel having its bot
the dictionary in closed position in the holder. By money crop if its conversion into sugar were made a tom covered in the upper part with a coarse mesh 
pulling up on a handle of the holder it rises and opens practical as well as a theoretical success. To reach 

I 
fabric, such as jute, a fabric of finer mesh, such as 

out to hold the dictionary in position for reference, as this end the Department of Agriculture has been canvas, being used neal' the )ower end of the table. 
shown in full lines, the book being closed and returned experimenting a number of years, and while the goal At the lo wer end of each channel are two valved 
to its place at the side of the standard with equal h as not been reached, the expected 
facility. At the uoper end of the standard is a table 200 or 300 grand sugar houses have 
which may be used to support a lamp, and the two read- not been erected in Kansas, and 
ing desks are supported by brackets sliding upon the Kansas is not furnishing hundreds 
standard and readily adjustable at any desired h eight of thousands of tons of sugar to her 
thereon. Upon an extension of the upper bracket is a sister States, yet the possibility of· 
special construction of clamping and adj usting me- all this exists ; we shall go further 
chanism whereby a book may be readily held open, in and say that the probability of it 
the most convenient position for perusal, whether one exists, and that sorghum has less 
is standing, sitting, or lying down; Either one of the to contend with to-day than had 
desks may be adjusted independently of the other. the beet fifty years ago, and now 

.. . . I • more than half the sugar of the 
AN IItPROVED WHEEL FOR VELOCIPEUES, ETC. world is made from the beet, the 

. .  . . suspected, discredited, ill-flavored T?e illustratIOn re�resents, m perspectIve and cross sugar }>lant that struggled into sec�IOn, a wheel deSIgned to be strong and d�r�ble industrial recognition during the whIle. also well adapted to promote smooth l'ldmg. first half of this century. Give 
The Improvem�nt has been pat�nted by Mr. Jules I sorghum a chance, let the govern�ussat, of �al'ls, France. The rIm o� the wheel con- ment investigate with it and experi-SISts of two SIde plates h�ld a �roper dIstance a:part by ment with it as European governments did with the short bolts or rod�, and mclosmg between .thell' outer beet, and we shall finally conquer this refractory edg�s a band or tI�e of double T �hape, WhICh. m�y �e plant that tantalizes us with 16 to 18 suga,; per cent of eIther the cushI�n or p�eumatlC ��pe. ThIS. tIre IS in analY3is while yielding but 4 or 5 per cent in the preferabl! fo�med m sectIO�s to faCIlItate repaIrs and factory, and Kansas will gain the best crop her vast the substItutIOn of new sectIOns. Rods surrounded by f '1 d b d t d t L PZ te . l '  d h '  l'd ' t· ·th areas 0 Jan can e evo e 0.- a. an r. SpIra sprmgs an avmg a s 1 mg connec IOn WI 
the outer rim are also connected with the plates of an 
internal concentric rim through sleeves riveted upon 

ROUSSAT'S CYCLE WHEEL. 

the inside of the latter, to allow for a limited degree of 
bending or compression upon the external rim. The 
metal spokes are each formed of a pair of rods secured 
at their inner ends to the hub in the ordinary manner, 
but their connection with the inner rim is through 
oppositely threaded sleeves or nuts, operating as turn
buckles, in the opposite ends of which are F<crewed short 
rods or stems connected with the rim, whereby the 
spokes may be readily tightened by turning the sleeve. 

On the Chicago Flier. 

The Chicago fli.er is not driven by one but by manw 
engineers, says a writer in McClure's Magazine. . In 
order to cover the 964 miles between the two cities in 
twenty hours, including nine stops, there are required 
seven huge engines in relays, driven by seven grimy 
heroes. A run of less th an one hundred and fifty 
miles is the limit per day for each engine, while three 
hours of the plunging rush wears out the strongest 
engineer. Sixty, seventy, eighty miles an hour-what 
does that mean for th e man at the throttle ? It means 
that the six and a half feet rlrivers turn five times 
every second and advance 100 feet. The engineer 
turns his head five seconds to look at the gauges, and 
in that time the terrible iron creature, putting forth 
the strength of a thousand horses, may have shot past 
a red signal with its danger warning 500 feet away. 
Ten seconds, and 1,000 feet are left behind-one fifth 
of a mile. Who knows what horror may lie within 
that 1, 000 feet ! There may be death lurking round 
a curve, death spreading its arms in a tunnel, and the 
engineer must see and be responsible for everything. 
Not only must he note instantly all that is before him, 
the signals, switches, bridges, the passing trains and the 
condition of the rails, but he must act at the same 
moment, working throttle, air brakes or reversing 
lever, not as quick as thought, but quicker, for there 
is no time to think. His muscles must do the right 
thing automatically under circumstances where a 
second is an age. In the three hours of his vigil there 
are 10, 800 seconds, during each one of "inch he must 
watch with the mental alertness of an athlete spring
ing foJ' a flying trapeze from the roof of an amphithea
ter, with the courageous self'possession of a matador 
awaiting the deadly rush of a maddened bull ; and far 
more depends upon the engineers watching well, be-

HUMPHRIES' ORE CONCENTRATOR, 

apertures leading into two transverse channels, the 
first one of which discharges into a tank connected 
by overflows with a series of tanks, the last one of 
which discharges into a waste chute. The second 
transverse channel discharges into a tank for receiv
ing the lighter second· grade concentrates. At the 
lower end of the table is a tailing box, a chute from 
which carries off the refuse sand and water. In front 
of the receiving box, near the upper end of the 
table, is a water-distributing box, supplied from any 
suitable source, and having gates through which the 
water is permitted to flo", as desired into the re
spective channels. I n  operation, the tailings are 
allowed to flow down the channels until they are 
well distributed over the table, when the gates of the 
water box are opened one at a time, and sufficient 
water passed through to carry off the sand only, the 
atteWant sweeping the channel for a portion of its 
length with an ordinary mill broom. The valve of 
the lower transverse channel is then opened, the 
water supply increased, and the sweeping resumed, 
when the lighter or second· class concentrates are car
ried off to their tank, the finer fabric at the lower end 
of the table not detaining them. The valve communi
cating with this tank being closed, and the other one 
opened, the sweeping is continued, and the heavier 
concentrates are carried in the same way to the first 
of the series of overflow tan ks, each channel being 
swept in a similar manner. 

To Keep Ant" A_ay. 

Rub a light film-coat of balsam Peru around near the 
bottom of table or kitchen safe legs-just a narrow 
band will do-and renew the balsam every two or 
three weeks. This will keep ants away from tables, 
kitchen safes, etc. , and what they hold or contain ; 
provided there is no other ant-way than up the legs. 

One drop balsam Peru spread around the upper part 
of a sirup bottle will keep the ants away for months. 

":Boil one ounce balsam Peru in one gallon rain water 
for half an hour, and sponge this water, while hot, 
over wooden floors and walls, and it will keep ants 
away for a long time. 
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THE ELECTRICITY BUILDING AT THE FAIR. 1 glass. The lamp is eight feet high and 3, 000 pieces of Buenos Ayres, the capital of the Argentine Republic. 
The Palace of Electricity occupies a peculiarly for- glass entered into its construction. The exhibit of Ships drawing only 15 or 16 feet of water are obliged to 

tunate location between the palaces of Manufactures foreign nations at the north end is very fine, especially anchor seven or eight miles from the city or even more 
and Mines. The Electrical Palace is one of the most in the line of test instruments. The gallery contains and discharge their cargoes into shallow-draught light
popular on the grounds and is thronged with visitors many of the smaller and lighter exhibits, such as test ers-an inconvenient and expensive transfer. Millions 
day and evening. The architects were Messrs. Van instruments, fire alarms, etc. of dollars have been spent on the port works, but the 
Brunt & Howe, of Kansas City, and the composition - ' . ,  - rapid silting up of the channel and the irregularity 
is very creditable, most of the detail being derived A NeW" Port for Buenos A yres. and uncertainty as to the amount of water in the estu· 
from the science of electricity itself, the conventional The national government of the Argentine Republic ary has rendered the expenditure almost useless. At 
detail being relieved by repetitions of last it has become a question of cut-
the lamp, elect.ro-magnet, etc. The ting and keeping clear a channel of 
Electricity building is about the same immense length or using a new port. 
dimensions as the Mines building, but The projected port is at San Clem· 
is much more ornate. OUT view repre- ente, Cape San Antonio, at the south· 
sents the southern faQade, which is eastern entrance to the Rio de la 
very fine. Corinthian pilasters sup- Plata. 
port the heavy cornice. The main en- Although the vessels engaged in the 
trance is toward the south and con- South American trade are not of the 
sist.s of a pylun pierced by a triumphal largest size, :;,till the probable devel· 
arch 92 feet high, which forms the opment of ocean navigation as re-
frame of a hemicycle with polychro- gards draught must be considered 
matic decorations. This hemicycle when a new port is to be built. San 
or nich e  affords an effective back- Clemente will be provided with suffi-
ground for Carl Rohl-Srnith's success- cient depth of water in t.he chaunel 
ful statue of Franklin, who is clothed and harbor to admit vessels of the 
with all the majesty of the discoverer largest size existing and those likely 
as he holds the key with which he un- to be built in the near future, for San 
locked the great science. The sky line Clemente may be used as a coaling 
is broken by ten towers and four domes. station for men-of-war. The first sec-
The caps t.o the towers are gilded. tion of the projected works includes 
The north end is more irregular, as it an .entrance channel having dE'pth of 
does not face the Court of Honor, 29 '5 feet at low water and 34'4 feet at 
where a certain unity in the style high water. Th e breadth at low 
must be preserved. Two large apsidal water is to be 311 feet. A mole, 5,578 

or semicircular projections terminate feet long, will inclose the harbor on 
the sides of the north end, adding to the west. Other quays are to be built. 
the picturesque effect. Our plans of There is no special difficulty with the 
the main floor and railways, which it is , 
gallery show the 10- hoped will open up a 
cation of the various large and fertile zone 
exhibits. Entering of the province. The 
the building f r o  m North commerce of the Ar· 
the south, the first North gentine R e p  u b I i  c 
exhibit is that of t.he � L::l will, without doubt, 
American Bell Tel e- K be largely increased 
phone Co. , who have I I when the s c h e m e  
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«] >< �, the active manage-
as they pass into a I WESTINGHOUSE i i II: Z � ment of Mr. Herbert 
subway are shown i ELEC. MFG. co. i IL" < t:l Tweddle, .Jr. , w h o 
through iron grat- i ·  p:: � was f o r m e r l y con-
ings. At the right II: nected w i t  h t h e 
is the exhibit of the J 

J>l I! �T--_--- -- American Standard 
Western E l e c t r i c  !) ::  O i l  Company. Mr. 
Company, which in- GENERAL ,,_ I '" Tweddle h a s  been 
cludes many whirl- ELECTRIC co, ''''' . - - - .J. ' - - ;r  intervie wed recent· 
ing devices mounted Iy, a n d  has made 
w i t  h incandescent known facts which 
lamps with globes of rn-,,� are of general inter· 
various colors. The : ; est. He s a y  s the 
well known special- company's I a n d  s 
ties of this b 0 u s e, comprise an area of 
such as s w i t c h e s, about 1,000 square 
central station in- / - - - - - miles, the oil region 
struments, are well 

GENERAL � extending f o r  2 0  0 
shown. The exhibits miles north of Tala· 

ELECTRIC co. of both the General ra. and inland for a 
E I e  c t r i c  and the distance of 16 miles. 
Westinghouse com- H L '" ,; The first well bored 
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now handling about 

building is furnished : 0 '-----"'" Lo 100 tons of crude oil 
by electric motors. a R=-rI per day, the possible 
The Brush, the Fort C7 � = output being about 
Wayne C o m  p a n  y South '> 100 barrels per ' day 
and others make at- MAIN F.LOOR ELECTRICITY BUILDING Am."."k N .... eo.l<.... GAtLERY OF �LEC:rRICITY BUILDING 'Per welL The depth 
tractive e x h i b i t s ;  THE WORLD'S 'COLUMBIAN EXPOSITION-THE ELECTRICITY BUILDING. at which the oil is 
b u t  probably t h e  found is not over 500 
most interesting, certainly the most beautiful, ex- and the provincial government of Buenos Ayres have feet, whereas in the United States the depth is from 
hibit in the building is the -.f;dison Tower of granted concessions to Messrs. Gibson If, Co. to con- 2,000 to 3,000 feet. The distilled product is sold along 
Light, built by the Phoonix Glass Company. From stroct a port at San Clemente, Cape San Antonio, in the coast, while the crude oil has a large sale at 
a colonnade thirty feet in diameter rises a shaft the province orBuenos Ayres, and railways to connect Callao for use by the gas companie!!, for stationary 
seventy-eight feet high studded with thousands of the port witli'the existing railway system, which will engines, and for the railway locomotives, as a substi
electric lamps an inch and one-half long, with· dif- bring the new port within 200 miles of Buenos Ayres. tute for coal, than which it is 40 to 50 per cent 
ferent colored globes arranged so that they will flash The estuary of the La Plata is 28 miles wide at Buenos cheaper. 
in various designs and colors . .  The column, which Ayres and 65 miles wide at Monte Video ; but owing to • I . '  -

is a reproduction of the German Tower of Victory in the enormous quantity of matter held in suspension by THE Union Pacific has fifteen long and a great 
the Thiergarten of Berlin, is surmounted by an enor- j the great river, the estuary has in time become clogged I number of short tunnels, the aggregate length being 
mous incandescent lamp composed of pieces of cut up 80 as to seriously interfere with the commerce of 6.600 feet. 
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Note. frOID 'be World'. Columbian Expod&lon. near the Sixty-fourth Street entrance. one of the best 

(Continued from page 227. ) in the Fair because of its great width. 
q uarter of an inch wide to those tlight inches wide, To see in one building the remarkable variety of all 
arranged on great pillars covered with vel vet ; circu- sorts and forms of railroad, carriage, marine and prim
lar saws of many sizes, some of possibly five feet in itive appliances for transportation from all parts of 
diameter, are revolving. A person who has not seen the world is to gain a vast amount of information in 
them will hardly believe it, but they are really beau· an incredibly short time. One day can be most profit· 
tiful. ably spent here. If the south end of the annex build -

Henry Disston & Son's File Company, of Philadel- ing is entered first and a northward direction followed, 
9hia, show a great variety ; among them are band traveling east and west through the long lines of ex
saws of aluminum steel. hibits. a most instructive sight, illustrating the pro-

The exhibit of E. C. Atkins & Company, of In- gress of railroad building and railroad construction, 
dianapolis, Ind., has many interesting features. The will be seen. 
arrangement of the saws is perhaps more artistic From the primitive mountain wood railway, made 
than any of the others. The five great col- of round wood poles placed end to end, and a rough 
umns in their case all turn the twelve inch band car, with grooved wood wheels, scarcely a foot in dia
saw, which goes around them all, apparently serving meter, to the magnificent Pullman palaces, is but <
as a belt. Each column carries a different kind of step. Yet one sees the various degrees of improve
saw ; the entire length of those on one is 912 feet. ment as naturally as if there had been some general 

They have an interesting relic in the shape of a design. 
mulay saw made fifty years ago by the firm. It was When the use of iron is begun for the manufacture 
used in a mill in Wisconsin. until it was burned ; last of rails, they are about two feet long, resembling very 
winter a new mill was built. and the old mulay, after much a cast iron grate bar spiked to cross ties of wood 
having been buried twenty years, was brought to at short intervals. Comparing these with the mam
light. rusty but intact. It is six feet long and has moth steel rails 100 feet long now used by the Pennsyl
seventeen teeth. Quite a contrast between this and vania Railroad is a great jump forward. 
the sixteen foot Saw made by this firm on purpose There are notable exhibits also of the modern con
to bring down the big tree which the State of Wash- struction of railways in different countries, showing 
ington has in its building ! quite a variety in roadbeds and the use of metal ties 

The most artistic feature of this rare exhibit is an instead of wood. In some countries the joints of the 
American flag with its stripes composed of alternate rails are supported on stone. 
copper and steel saws and its stars of small circular Next in interest is the fine display of American 10-
Saws on a blue steel field. comotives of all types and styles; the new mammoth 

These saws make one determined to be at the saw machines of the triple expansion style. being in opera
mill. j ust beY'ond Machinery Hall, at 2 o'clock, when tion by means of compressed air, attract many visitors 
it is in operation. I was j ust too late to see the day's and are the admiration of all, showing the skill and 
work done, but the foreman was kind enough to show perfection America has reached in this branch. 
me the apparatus and to give me some valuable facts. Probably never will such a collection of locomotives 
The mill was built by the Edward P. Allis Co. ,  of again be seen. Adjoining the American exhibit are the 
Milwaukee, after their most approved methods of band German locomotives and cars; the la.tter are elegant 
mill making. The great band saw was made at specimens, and a drawing room car, open from end to 
Beaver Falls, Pa. , and is 45 feet long and 12 inches end like American cars with a center aisle, is very luxu
wide. A log lS cut into 10 foot boards in three minutes. rious. The sides above the seat line are nearly all plate 
The capacity of the mill is 60, 000 feet of lumber, or 6 glass, extending to the top of the car. Instead of hav
carloads, in 10 hours. ing wire baskets overhead j ust' under the roof of the 

This company's business consists in erecting mills, car to hold light luggage, the back of the seat at each 
often six times as large as this, in different parts of the end of the seat is extended upward in the form of a 
country. Within the past year they have put up a light plated metal pillar high enough to be out of the 
number' in the South. All the principal officers of the way of the head, and which supports a box-shaped 
company have been at the Fair, and they have taken wire basket extending crosswise to the length of the 
a. number of contracts. car. The car was about 8; third shorter than the 

In this building. the Novelty Iron Works Company, American cars. The German locomotive has the ec
of Dubuque, 180. , have shingle and lath machines centric and valve gear arranged on the outside of the 
which are not in operation, on account of some failure driving wheels instead of underneath, and under the 
in power. It is but a step from the saw mill to the boiler, as in this country. It is kept brigh�y polished 
Michigan Logging Camp. This is built of split logs, and gives the locomotive. more the appearance of a 
the chinks filled with plaster, and .is in two rooms complicated machine than it actually is. They are 
with a sort of passageway between. The first room is very solidly built and the workmanship is of high 
at one end a kitchen with its great stove and cooking order. A model of a steam carriage built by Sir Isaac 
utensils hanging from the walls ; the other and larger Newton in 1680 is especially interesting. A collection 
part has liWO long tables set with tin dishes and of some twenty or more full sized models old style loco
pewter cutlery. The walls have upon them lllany in- motives, exhibited by the Baltimore & Ohio Railroad, 
terestin g  photographs of scenes in the camps in rivets the attention and illustrates perfectly the evo-
winter. lution of the locomotive. 

In the other room, the men sleep in bunks arranged In connectioll with this exhibit, on a long screen or 
three deep along the wall. The idea of lumbering in division wall are hundreds of large photograp!:..s of 
those great northern forests is made complete by the scenery on the line of the road. The English locomo
enormous load of logs close to the door of the camp. tives present a striking appearance, being built very 
There are fifty white pine logs, all 18 feet long, weigh· solid and with a single driver wheel, usually nine feet 
ing 144 tons. They were hauled on the very sled upon in diameter. There were t wo on exhibition and they 
which they now rest. by the estate of Thomas Nester attracted much attention. The French and Belgian 
to the Ontonagon River. One pair of horses drew locomotives are by themselves in the main building, 
them on an ice incline prepared for the purpose, after but displayed no special peculiarity other than fine 
the men, by pushing at the rp,a,r, had started them. finish and massiveness. In almost all of the foreign 
The are held together by very heavy chains. locomotives the use of the American cab for the better 

The saw mill is a sort of supplement to the Palace protection of the engineer from weather, etc. , was 
of Mechauical Arts, to which I have given the simple noticeable. In vestibule trains and automatic brakes 
name Machinery Hall, and logging camp, called the the United States is ahead of all other countries. 
Michigan Ou tdoor Exhibit, seems a natural adjunct to Beyond the Great Britain exhibit cars and devices 
the mill. Interesting and unique as they are, com· of various kinds are shown, including many styles of 
paratively few people find their way to them. if I may switches. There is a special heating and lighting ('ar 
judge from the numbers who visited them when I did. used on one of the roads leading out of Chicago, capa
They deepen the impression which one gets at every ble of supplying a train with 200 lights. In one end of 
hand that the Fair represents untiring energy, mar- the car is a dynamo and special steam engine, while 
velous ingenuity. and the accumulative thought of , the other contains a boiler for furnishing steam to the 
many centuries. engine and for heating the train. 

.A New Yorker's Impressions of the World's Fair. - The modern helps for building railroads are shown, 
Having spent nearly a day in obtaining a general view including steam shovels, cranes and dump cars. The 
of the grounds and buildings. by the aid of the electric novelty of the latter was in the pneumatic attach
launches and one or two rides around on the Inter- ment underneath on the truck for automatically dump
mural electric railroad, and familiarized one's self with ing the platform. The old-fashioned way in building 
the geography of the place, the question is asked of an embankment is for men to run along by each car 
persons who have spent two months or more on the and upset it, one at a time. The new way is to h_ave a 
Fair grounds, What is the most interesting building train of construction cars connected with a special air 
to enter and see first ? The reply is in the shape of pipe and enable the engineer with one turn of a faucet, 
another question, What subject are you most inter- by means of compressed air. to a.ctuate all the car 
ested in, as we have a wonderful variety of things to platforms at once, throwing them at an acute vertical 
see Y Such is really the fact. But something of angle, then, when the dirt is discharged, tliwther move
special interest will be found in every building. ment of the faucet brings the platform baek to a hori-

As the visitor is brought to the Fair by the aid of zontal position. 
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brakes all connected up, shown by the Westinghouse 
Company, was quite interesting, and its application to 
freight trains of 100 cars was demonstrated. By cer
tain appliances in the locomotive the engineer can 
throw the brakes on all of the cars at once, or can ap
ply it to certain cars on the train. 

In connection with signaling and switching appara.
tus. com pressed air is shown to be a most important 
factor in facilitating work and saving time. 

The great snow plows used in clearing the tracks on 
the long continental lines, looking like huge houses on 
wheels, are particularly instructive. 

Electric street cars, cable cars, an ammonia. cal', and 
other similar vehicles are shown in considerable 
variety, while wagons, carriages, etc. , are very numer
ous. In the north end of the main building are speci
men one hoss shays, a carriage Daniel Webster is 
said to have used, a Spanish vehicle as used in Cuba, a 
Mexican cart and a Japanese j inricksha. Marine 
methods of transportation are shown in the main hall, 
including models of all sorts of vessels and a section 
of one of the great American steamships. In the gal
lery are bicycles of all descriptions and numerous 
models of canoes, boats and canals, including a model 
of the celebrat.ed Forth Bridge. 

E ven in one day's visit to this building, there will 
be much that one will overlook. The royal gilded 
carriage of a Brazil emperor and the Lord Mayor's 
coach, of London, are interesting to see. Mexico sup
plies a model of a Mexican on a model horse, dressed 
in most elaborate saddle harness. 

The perfected English systems of railroad signals 
and s witches are also shown iu actual size, and Ameri
ca's great. Bethlehem Iron Works shows examples of 
work_equal in magnitude and perfectness of forging 
to the work made by the celebrated Krupp. The full 
sized model of their immense steam hammer is one of 
the prominent objects in the main hall. Everybody 
should visit this building, and everybody who does, 
brings away thoughts of the wonderful progress that 
has been made in transportation and admiration 
of those who suggested the idea of getting together 
such a surprising and comprehensive exhibit. In our 
next other notable exhibits will be treated of. 

The total number of paid admissions during the 
month of August was 3, 515,49a, and the total number 
to date (September 26) 13,831, 597. 

The 

e l  • • •  
Scie nce oC Nutrition •• Exemplified at the 

'W o rld's Columbian ExposUion. 

BY H. C. HOVEY. 
In the midst of the Revolutionary war, at a time 

when our fathers were in danger of starvation, a man 
emerged from a New England village, whose experi
ments have done more than those of any other savant, 
or possibly than all other efforts combined, to - flnd the 
exact combination of materials and methods that shall 
give both to rich and poor the most wholesome and 
palatable food for the least cost. The Yankee name of 
this great reformer was:Benjamin Thompson, a farmer 
boy, a shop clerk, a school teacher, a soldier, a stat-es
man, a philosopher, a nobleman, but above all, a 
cook. The name by which he- is best known is that of 
the Count Rumford, a title chosen by himself from the 
name of the American town where he had formerly re
sided ; but the rank was conferred by the Holy Roman 
Empire. His essays on the " Science of Nutrition, " 
published by the American Academy of Arts and Sci
ences, contain the results of his costly and elaborate 
experiments in London, Munich, and elsewhere. He 
tells us that he was led to his peculiar line of research 
by observing that the Bavarian soldiers. who were re
markably strong and healthy men, and very fond of 
eating, contrived to live on very SID all E!ums of IDoney, 
and yet enjoyed savory. nourishing, and highly palat
able food . If they could do this, he reasoned that the 
secret of the art was " as im portant as anything that 
could employ the at-tention of the philosopher. " To 
give an idea of the energy and magnitude of his ope· 
rations, the fact is stated that he once had 2,600 beggars 
and outcasts arrested by the military patrol of Munich 
and transferred to an industrial establishment, where 
he could try his plans for making them healthy and 
happy. 

steam, naturally the development of this perfected The development and utility of compressed air as 
method of trausportation leads one to inspect the ex- applied to railroad appliances is one of the special 
llibits in the Transportation building, which . stands features shown in this building. The group of air 

In honor of this philanthropist the Rumford Kitchen 
is named at the World's Fair, where are exhibited 
models of his inventions, a complete library of his 
works, as well as much general literature on the appli
cation of science to cookery, a kitchen laboratory with 
all needful apparatus and utensils. and charts and dia
grams illustrating culinary methods. Nothing is 
cooked for the sake of being sold ; but samples of food 
are prepared aud served at cost at a limited number of 
small tables. The meals thus offered are so popular 
that those are fortlmate who mauage to get a seat by 
patient waiting. Menus are printed giving ten stand
ard luncheons from which a choice may be made for 
the day. There is a printed table giving the cost of 
the raw materials at ma.rket prices. The food values 
of the various dishes are also stated, giving the weight 
in grammes of · the proteids, fat, and carbohydrates 
contained in each meal, a.nd the resulting calories. So 
many seientUlc wrrne perplexed f,ome of the customers. 
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A well-dressed lady remarked to the writer that it was 
well enough to tell people how many proteids and the 
like could be seen in food by the aid of the microscope, 
but for her part she preferred not to know that they 
were there ! 

At;! an example standard luncheon No. 2 weighed 20 
ounces, and included ten ounces of escalloped meat, 
four of bread, seven-tenths of an ounce of butter, and 
five ounces and three· tenths of apple sauce. Thi s re
presented in grammes, of proteids 32'2; fat 26'8; carbo
hydrates 138 '8 ; calories 942 '5 ; and the cost of raw ma
terials was six cents, while the price asked for the pre
pared luncheon as served was thirty cents. This in
teresting exhibit of domestic science is under the di
rection of Mrs. Robert H. Richards and Mfs . .J . .J. Abel, 
M. D. ,  and is in connection with the Bureau of Hygiene 
and Sanitation, as part of the Massachusetts exhibit. 
The ladies named give more ample details of their pur
pose and methods in " The Story of the New England 
Kitchen, " a pamphlet full of new and valuable in
formation concerning experiment stations in Boston. 

Immediately next the Rumford Kitchen is a similar 
institution known as the New York Cooking School 
Exhibit, under the personal direction of Miss .J uliet 
Corson. This lady, so far as is known, was the first 
person in America to give cooking lessons as part of 
the curriculum in the education of girls. The writer, 
therefore, regarded it as a privilge to hear what she 
had to say concerning the subject under consideration. 
To begin with, h owever, Miss Corson paid due tribute 
to the diet kitchens founded during the war, at Wash
ington and elsewhere. by Mrs. Annie Wittenmeyer, 
which revolutionized the preparation of food for the 
sick and wounded in our military hospitals. Mrs. Wit
tenmeyer also published a book on the subject with 
special instrnctions for army nurses. But this work was 
to meet an emergency, and was accordingly transient. 

Some twenty years ago. when the hard times follow
ing Black Friday made it d ifficult for many people to 
secure the ordinary comforts of life, Mr . .James Gordon 
Bennett, .Jr. , started soup kitchens in Ne w York City. 
He hired Rannhofer, Delmonico's chef, to manage them, 
on the principle of securing for poor people the best 
food at the lowest cost. At about the same time, or 
perhaps the previous year, certain prominent society 
women, among whom were Mrs . .Judge Roosevelt, Miss 
Amlie Newcomb, Mrs. A. M. Palmer and Mrs. S. C. 
Courtney, formed a training school for women in Miss 
Corson's residence in the old Rutgers block. Wheeler 
& Wilson gave them a number of sewing machines 
and also a cash donation. Work was obtained from 
the clothing stores, which was given to poor women,'lot 
a fair price. Proofreading, shorthand, bookkeeping, 
etc. , were taught gratis. The school was afterward re
moved to rooms at 625 Broadway, and at a later day to 
47 East Tenth Street, where the rent was generously 
paid by Mrs. Elizabeth Thompson. From this point 
thl:' work became popular, and all New York stood 
ready to help it forward. 

In 1873 Miss Corson, who was both secretary and 
manager, got hold of the lectures that had been given 
at the London Exposition by Dr. Buckmjtster on the 
chemistry of cooking. and resolved to try them in her 
training school. She first negotiated with an ex-cook 
of Governor Tilden's, a Frenchman, and as an experi
ment ordered him to prepare for four ladies 3: simple 
lunch. Such was this chef's idea of a frugal repast that 
the bare materials cost over $17. That would never 
do, and on further inquiry they found a h ighly trained 
French cook who also had proper notions as to econ
omy, and they employed him to teach all who came 
for the purpose, rich or poor, how to cook all kinds of 
food, coarse or fine, delicate or common. The ladies 
themselves meanwhile studied the subject with great 
zeal, and Miss Corson traveled extensively, investigat
ing local methods everywhere in their economical, san
itary and scientific relations. A t their suggestion, in 
1878-79 the United States Bureau of Education sent 
out circulars requesting from all sources all available 
information, and thus gained a mass of knowledge 
subsequently embodied in It cooking school text book. 

Under the auspices of Hon . .John Eaton, United 
. States Commissioner of Education, and encouraged 

by Mrs. President Hayes, Miss Corson gave a series 
of lectures and practical lessons in Washington, 
D. C. , attended by women of all classes, as well as 
by the girls in the high school and other institu
tions. Then the Ladies' Educational Association, of 
Montreal, under the patronage of the Princess of 
Wales, invited Mis s  Corson to do similar work there. 
The result was that scientific cookery was made a 
regular part of the education of girls · in the public 
schools, in which they were examined as in other 
studies, and graded according to their proficiency. 
The next city where this plan was adopted, under 
the instrnction of the same indefatigable teacher, 
was Oakland, Cal. During the · last decade there 
have been numerous cooking schools originated by 
her in Chicago, Cleveland, St. Louis, Philadelphia, 
Baltimore, Hartford, Concord and Washington, as 
well as in the State Charities Hospital on Blackwell's 
Island, the city hospital of Brooklyn, and various 
other hospitals and �a.nitariums. 

$titutifit �mttitau. 
When it was proposed to have a model cooking 

school at the World's Fair, Mrs. Potter Palmer wrote 
to Mrs . .J. S. T. Stranahan, of Brooklyn, vice-presi
dent of the �ew York State Board of Lady Managers, 
who sug-gested what has since taken shape as the New 
York State Cooking School Exhibit, uuder Miss Cor
son's personal direction. Here are shown daily, from 
10 A. M. to 4 P. M. , the best scientific and practical 
systems formulated as the result of twenty years' ex
perience and investigation. Women are especially 
invited to use this opportunity to introduce novel 
methods of kitchen work and inventions in culinary 
art. 

The " Corn Kitchen" is still another exhibit of the 
same general nature, though more especialiy intended 
to show the many uses of corn as a food. This is un
der the direct auspices of the State of Illine,is, and is 
located on the second floor of the Woman's building. 
Mrs. Sarah T. Rorer, from the Philadelphia School of 
Cookery, has charge of it, and in addition to corn 
cooking, aims to illustrate every kind of kitchen work. 
Her lectures are so popula.r that the guards often 
often have to break the crowds that gather around 
the doors after every seat has been taken. The fol
lowing order is observed : Monday, soups and other 
dishes, with meat for a basis;  Tuesday, bread made with 
yeast; Wednesday, pastry, plain and fancy; Thursday, 
poultry, including dressing as well as cooking; Friday, 
waffles, johnny cakes, and all kinds of quick bread ; 
Saturday, desserts of every description. The rules re
q uire that something about the use of corn must be 
taught at each lesson. Around the hall are arranged 
different articles regarded as desirable for household 
use, including novel forms of cook stoves, heaters. 
etc. 

Mrs. Rorer has also a training class of girls between 12 
and 16 years of age. It is limited to twenty pupils, 
and is free, five days a week, for one month ; after 
which another class takes its place. Any girls may 
apply, regardless of family influence, race, color, or 
condition ; the first applicants that come being taken. 
During the month t.hey have passes admitting them 
to t.he Fair grounds. While in the general lectures 
Mrs. Rorer and her assistants do the cooking in the 
presence of the audience, the girls in the training classes 
have to do all t.he work themselves under the direc
tion of the inst.ructor. Though dealing mainly with 
methods, much valuable information is given con
cerning muscle food, brain food, hygiene, domestic 
economy, and the proper management of the home. 

. I . � .  
Where did Oxygen COlDe FroID ? 

It has often troubled philosophers to tell whether 
there is oxygen on the sun or not, but the late Mr. 
Proctor was of opinion that there is. Perhaps he was 
right ; but on the strictly evolutionary basis, if Dr. T. 
L. Phipson is to be believed, he is wrong. Investigat
ing the matter from the biological point of view, he 
observed that micro-organisms " manufactured oxy
gen," although they were not supplied with it. He 
also grew plants in an atmosphere of pure carbonic 
acid gas or a mixture of that and nitrogen, or in pure 
nitrogen alone with a root feed containing CO2, he 
found that oxygen was gradually " manufactured. "  
There i s  nothing very startling i n  that ; in fact, it is 
entirely according to the Chemical Hoyle and biolog
ical precedent ;  but Dr. Phipson takes us back to the 
primitive ages of the globe, when there was no free 
oxygen upon it-because, he explains, there are no w in 
the earth's crust matters which are oxidizable, and 
would have been oxidized during these far-back ages 
if there had been free oxygen to do it. So we arrive 
at the conclusion that there was at one time an 
oxygenless atmosphere. Where did the oxygen come 
from ? Dr. Phipson replies that the oxygen of the 
atmosph ere is the product of vegetable life, and " into 
the primitive atmosphere of nitrogen plants have 
poured oxygen, year after year, for countless myriads 
of ages, until it has attained the composition which it 
has at the present day. " 

... � . . ... 
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®orre.pon�ence . 
C ore Cor Snake Bite. 

To the Editor of the Scientific American : 
From time to time I see in the paper!! recipes for cur

in g the bites of poisonous snakes, recommended by 
medical and other people. In California, where I come 
from, we have occasion at times to treat animals for 
the bite of the deadly rattlesnake. I have seen two 
kinds of herbs used, one is called in Spanish " la golon
drina " (the swallow), growing in the most arid plains ; 
the other is the rat.tlesnake weed. Both are very effect
ive, but it is not every one who can tell them, even 
when at hand. What I know from my own experience 
to be an infallible cure is the gall of the snake itself. 
One drop of it on the wound will effect a cure, even 
when inflammation is far advanced. I have seen a dog 
treated whose head had already swollen to twice its na
tural size, and it cured him almost instantaneously. 
The gall may be preserved in alcohol, or even dried, re
quiring in the latter case only to be moistened ; even 
saliva alone between two stones will do. (I have seen 
a case of this kind.) If preserved in alcohol, of course, 
the whole bag of th e gall is put into the liquid entire. 
If true of the rattlesnake, and, as I said before, I know 
it is infallible from my own experience, it is probably 
true of all other poisonous snakes, and might it not be 
true in the case of the rabies, that the gall of the ani
mal would cure the bite ? 

When at college, in London, the teacher in French, 
who had been a Spahis in Algiers, assured me that the 
Arabs cured the sting of the scorpion by mashing the 
scorpion and applying it as a poultice on the wound. 
This I have never seen tried, however. 

Mexico, Sept. 8, 1893. E. F. DE CELIS. 

Increasing tile TelDperature oC StealD. 

Some short time ago, it was suggested by Lord 
Rayleigh that the efficiency of the steam engine might 
conceivably be increased by adding some salt to the 
water in the boiler, which should have the effect of 
raising the boiling point of the solution. The idea 
sought to be conveyed was that the initial temperature 
of the working fluid might be thereby increased ; 
thus providing for a larger range and a greater 
fall of temperature between the boiler and the con
denser. 

Certain critics objected to this proposition that to 
raise the boiling point of an aqueous solution does not 
necessarily imply a corresponding elevation of the 
temperature of the evolved vapor, which is simply that 
of water, and must accordingly possess only the temper
ature correspondin g to the pressure. A number of ex
periments to determine the temperature of . the steam 
arising from a boiling salt solution have been made 
from tIme to time ; but the results have been of a con
flicting character. The difficulty of arriving at trust
worthy results in this class of experiments consists in 
the circumstance that, while the walls of the steam 
chamber must be at a temperature higher than that of 
boiling water, and yet below the temperature of the 
solution, It sufficient quantity of steam must be evolved 
to insure that these walls shall not exercise any 
appreciable cooling effect upon it. These desiderata 
are claimed to be all satisfied by an arrangement devis
ed by Professor Sakurai, of the College of Science of 
the Imperial .Japanese University, by the aid of which 
it has been determined that the temperature of the 
steam escaping from boiling aqueous solutions of such 
salts as calcium chloride, sodium nitrate, and potassium 
nitrate is exactly the same as that of the solution 
itself. This is a corroboration of Lord Rayleigh ; but, 
whether the fact is of any material service to mechani
cal engineers remains to be seen. 

• • • • •  
The Ne_ Morgan Liner EI Cld. 

The new freight steamship of the Morgan line El 
Cid has just completed her maiden voyage between 
New Orleans and New York, breaking all maiden 
records, her time being 4 days 2 hours and 15 minutes 
from bar to bar. Her average speed was 16% knots per 

Transparent Leath er. 
hour, and her greatest run in one day 450 miles, which 

According to the Magasin Pittoresque, transparent is certainly very creditable for an American-built coast-
leather mav be manufactured as follows : wise steamer. EI Cid was built by the Newport News 

After the
'
hair has been removed from the hide, the Shipbuilding Company, of Newport News, Va. She is 

latter. tightly stretched ' upon a frame, is rubbed 406 feet long, beam 48 feet, and registers 4,500 tons. 
with the following mixture : Triple expansion engiues drive the 18 foot four-bladed Glycerine (26° B.) . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,000 parts propeller, the shaft measuring 16 inches in diameter. S�li�yllc .acid . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  2 :: I The boilers are three d ouble-ended Scotch boilers, 26 PiC';lC ac�d. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  2 "  

feet 6 inches in length bv 13 feet 10 inches in diameter. 
Be��;: ��: hi��' 'i� ' '����;�t'�i; ' ��; . 'it is p:ced iu a I The vessel is lighted by 112 incandescent lamps. The 

room which the rays of the sun do not penetrate, pilot house is fitted up in a luxurious manner. 
and is saturated with a solution of bichromate of pot- • ' . '  • 

ash. When the hide is very dry, there is applied to its THE Weed boiler, which was described in our issue 
surface an alcoholic solution of tortoise shell, and a of Sept. 23, is made in such small sizes-Va, �, and 1 
transparent �spect is thus obtained. horse power-as to render it admirably suited for a 

This leather is exceedingly flexible. It is used for great deal of amateur work. That it is so employed 
the manufacture of toilet articles, but there is noth- to a large extent is probably a leading considera,ing to prevent it from being used for foot gear, and, tion of its makers, MessI'!!. A . .J. Weed & Co. , of 106 
perhaps with fancy stockings, shoes made of it would and 108 Liberty Street, New York, in making safety 
not prove unpleasing to the sight. They would at and durability the first consideration in its construc-
least hav6l the advantage of originality. tion. 
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A WmE ROPE TRA][WAY OPERATED AT THE FAIR. 

Visitors at the W orId's Columbian Exposition who 
pass near the southwestern comer of the Mining build
ing instinctively stop a few minutes to watch the suc
cession of buckets that pass up and down two over
head wires stretched from a raised platform near the 
comer of this building to a spot near the Sixty-fourth 
Street entrance to the Exposition grounds. These 
buckets come and go with the persistent regularity of 
clockwork, and what adds interest to their passing is 
the fact that early in the day they transfer diamondi
ferous ground from the store yard at the distant ter
minal to the Mining building, whence it is transferred 
to the crushers which operate daily in the South Afri
can diamond exhibit in this building. 

This conveyor, or, as it is more properly termed, wire 
rope tramway, forms part of the exhibit in the Mining 
department and was installed by the Trenton Iron 
Company, Trenton, N. J. , to exploit its latest im
proved device for transporting ores in mining opera
tions and for similar uses. It is what is called the 
" Bleichert " system of wire rope tramway. A pe· 
culiarity of this particular plant is that it works back
ward, that is, most of the actual work it does consists 
in carrying ore from outside into the level under the 
Mining building, instead of bringing ore out, as would 

ably smaller in size than the other, as it is put to much itself and records its passing, so that the number of 
less strain, thus saving materially in the cost of con- loads and weight of each load can be known. 
struction. Such cables as are used for this purpose The other terminal is constructed the same as this 
stretch about one inch in one hundred feet, but this one and is provided with all necessary conveniences 
stretching is readily overcome by the use of tension for loading and unloading the buckets, switching them 
devices at each end, and ' in lines that are several to whichever track is desired and forwarding them 
miles long by having tension stations at necessary again on their journey without undue delay, the only 
intervals. difference in this plant being that power is applied at 

The buckets or cars or whatever form of carriages this end in the World's Fair plant. When there is 
are used are suspended from the stationary cable by a little or no delay in handling the buckets at either 
truck which runs on this cable as on a rail. Below end, they simply run around a track suspended on the 
this cable is a second and smaller one which is called I terminal framework and are started on their return 
the traction cable and which transmits motion to the journey by the attendant in charge. The buckets are 
buckets. In this W orId's Fair plant electricity fur- attached so firmly to the tension cable by means of 
nishes the motive power. Gearing on the motor shaft the grip lugs that the tramway can run up or down 
works in a worm wheel and reduces the speed to the the steepest declivity without risk of upsetting. On 
desired point. At each end of  the tramway is  a large some lines that have been built so much momentum is 
sheave around which the traction cable passes, and secured by the cars running down the line that suf
this sheave is so arranged that the tension of the cable ficient power is obtained to return the buckets, so that 
can readily be regulated. Whenever it is desired to only a nominal amount of power, if any, is needed to 
attach a bucket to this cable, a patent grip lug de- operate the tramway. 
signed for this special purpose is attached to the cable It has been found in ordinary use that the most 
and this lug is grasped by a simple locking device on economic speed to run this tramway is from three to 
the bucket support. Another lug is placed on the four miles an hour, and when an increase of traffic is 
cable about one hundred feet ahead, the purpose of desired it is obtained to better advantage by increas
this being to automatically ring a bell as it reaches ing the number of buckets than by increasing the 

._. __ --.--c,-
. ; : :( : 

: : : . 
" 

.' --: ' . ..... 

THE WORLD'S COLUMBIAN EXPOSITION-EXHIBIT OF THE TRENTON IRON WORKS. 

ordinarily be the case. Nevertheless, its working powers 
are fully demonstrated. 

The accompanying illustration represents the tram
way as seen from the receiving end in the ore yard be
fore referred to. From this yard the line runs along
side the tracks of the railway terminal station yard, 
then passes over the Intramural Railway at a sufficient 
height to escape any possible danger from passing 
trains, and terminates at the raised platform at the 
Mining building, giving a total length of about 1,000 
feet. The supports of this tramway could, if desired, 
be made of wood, but iron ones of the type shown in 
the illustration are preferable for many reasons, and 
these supports vary in height according to the profile 
of the ground passed over and to' the surface traffic. 
Most of the supports in this plant are from 15 to 20 
feet high, but at the Intramural Railway they are 
nearly twice this height, in order to pass above it a 
sufficient distance. Two stationary cables are used 
for the buckets or cars to run on. These cables are 
stretched taut from support to support and they vary 
in size, according to the weight of loads to be carried 
and to the length of spans. Under ordinary circum
stlJ,nces supports are from 150 to 200 feet apart, but 
where the country is very irregular and bisected by 
ravines and gulches, as is frequently the case in min
ing. regions, the spans become at times very long, in 
some cases reaching 1,000 and even 1, 500 feet ; and 
where loaded cars pass down on one cable and return 
on the other empty, the return cable can be consider-

the load ing or discharging point and tQ notify the man 
in charge that the bucket is j ust behind. 

The illustration represents a bucket on the station 
ary cable at the right hand and approaching the ter
minal. As this bucket passes down the incline the lug 
ahead rings the bell and it follows behind until it ap
proaches the station. In order to load and unload, it 
is most desirable that the bucket should be in a con
venient location and at the proper height from the 
ground. In order to accomplish this a hanging rail is 
used. This rail is in close proximity to the stationary 
cable, and the car is automatically switched from the 
cable upon it by means of a simple device which un
locks the grip the bucket support has on the grip lug 
on the cable. The momentum that the car has ob
tained carries it some distance on this sllspended rail. 
At the right of the terminal, as illustrated, is a frame
work which forms the loading or unloading station, as 
the case may be. By means of a switch the buckets 
can be switched off upon the suspended rail of this 
framework and there their load can be dumped into a 
chute or car as the case may be, or on the other hand 
they can run under a chute or otherwise be loaded, 
then switched from this suspended rail onro a corre
sponding rail on the terminal framework, where each 
bucket automatically grips the proper lug on the ten
sion cable and starts off again on its journey. It is 
frequently necessary to know the amount of load that 
is carried, and for this purpose there is a d(lvice oper; 
·ated �utomatically by which each bucket load weighs 

speed of the cable much above this rate. The heavy 
work falls almost entirely upon the stationary cable, 
and the traction cable is in a measure relieved from 
carrying its own weight, as it is suspended at intervals 
from the stationary cable, so that m uch heavier loads 
can be transported on a traction cable tramway of th is 
kind than on a single cable tramway where the cable 
has also to support the load and carry the neces
sary dead weight in addition to propelling the cars 
and their loads. 

These tramways have been introduced for such pur
poses as carrying ore, coal, lumber, cotton, phosphate 
and other commodities for considerable distances. when 
it is desired to reduce to a minimum the cost of hand
ling. The tramway constructed on this system for the 
Granite Mining Company at Rumsey, Montana, is 
8, 750 feet l ong. It has a fall of 1, 297 feet and develops 
on this fall over 14 horse power. On one span of this 
line there is a fall of 850 feet in 1,800 feet or about one 
to two. A tramway built for a mining company in 
the Andes Mountains, in Peru, South America, was 
carried to its location in small pieces, no one of which 
weigl)ed over 300 pounds, as it was transported on the 
backs of mules. This line is two miles long and has a 
fall of 4, 920 feet, developing more than sufficient power 
necessary to carry back to the mines all freight, in
cluding water and other supplies. 

At the time this tramway was constructed, it was 
planned to have a complete mining plant in the ground 
under the Mining building, with mining machinery in 
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operation, and other mining equipment shown as in 
actual service. This plan however, was not carried 
out, chiefly from the fact that the water line is only 
two and three feet below the surface of the ground. 
There is, however, a level extending from immediately 
underneath the east terminal of this tramway under 
the Mining building to the southeast corner, and in 
this is installed a railway, the cars of which are oper
ated by a tail rope by means of a steam tail rope 
engine. In addition to this tramway and the equip
ment in the mining level, the Trenton Iron Company 
has an exhibit in the Transportation building which 
",hould be seen and carefully studied in connection 
with them, as wire cables of various kinds, especially 
this company's locked wire ropes and heavy traction 
cables, are exhibited together with mining cars and 
other manufactures of iron and steel. This company 
also manufactures a single track tramway, constructed 
under the Bleichert patents, which is less expensive to 
c o n  s t r u c t, but 
about the same in 
the cost of main
t e n a n c e  a n d  
which has consid
erable less carry
ing capacity than 
t h e  t w o - w i r e  
system j u s t de
scribed. 

Freaks oC LIght
ning. 

During a recent 
thunderstorm a 
singular freak of 
lightning was no
ticed in the vine
yard of Mount St. 
M a r y ' s  College, 
n e a r  E m m i t s
burg, Md. T h e  
l i g h t n i n g  first 
struck a tree and 
killed it ; the ap
ples at present 
hanging on the 
tree withered. It 
then passed to the 
roots of the tree 
and ·tore :q,p the 
ground, as' if it 
had been plowed 
for a distance of 
a b o u t  t w e n t y  
f e e t .  I t  t h e n  
struck t h e  end 
post of a grape 
arbor, knocking a 
large piece of the 
post that support
ed the vines a dis
tauce of f o r  t y 
feet. It then ran 
along the lower ' 
wire t h a t  sup
ports the vines, 
about two hun: 
drea feet, to the 
o,pposite end of 
tile grape arbor, 
where it pulled 
out t h e  s t a p l e  
w h i c h  w a s  at
tached t o t h e 
post, knocking a 
piece out of that 
post also. On the 
way, the grapes 
that hung near 
the wire were in-

J titutifit !lUttitJII. 
LIGHT LOCOMOTIVES SHOWN AT THE FAIR. 

This interesting exhibit includes five locomotives, 
four of them in the Transportation department, and 
one logging locomotive shown in connection with the 
Michigan logging exhibit. The engines shown do not 
by any means cover all the specialties made by the 
firm, which include compressed air locomotives for 
mines and for street- railways, steam locomotives for 
underground iuse, several varieties of suburban loco
motives, plantation locomotives of different types, 
steel and furnace work locomotives for service close to 
converters, coke oven locomotives, shifting locomo
tives, etc. 

The five locomotives shown are of the regular com
mercial grade made by the firm, and are adapted for 
severe service and hard usage, where the tracks are 
often rough and badly laid, with grades and curves 
excessive, and where the work is frequently carried on 
continuously by different shifts of men. This has 

" 
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ters, and can be taken off and renewed without a 
wheel press, and cannot come loose. 

5. Driving box brasses (unless otherwise desired) are 
in sections, and can be put in place without a press. 

6. All wearing brasses are made of ingot copper and 
tin, as hard as can be made, no scrap being used. 

7. Cylinders and driving wheels a.re made of specially 
selected close and hard charcoal mixture '01' metal, no 
scrap being used. 

8. For the smaller engines extra strong frames and 
bumper attachments are necessary, as these locomo
tives are used very roughly, especially in steel works 
and similar service, where solid heavy cast iron cars 
are used ; it is also desirable to have these engines as 
narrow as practicable, as side room, is usually limited. 
These conflicting requirements are met by flattening 
and deepening the frames at each end, securing ex
treme strength in the direction of heaviest strains. 
The bumper angle irons are extra heavy and well 

secured, and when 
de s iI' a b 1 e the 
b u m p e r s  a r e  
b�c\ed up by a 
cast tool - pocket 
b e t  w e e  n the 
frames, combin
ing convenience 
with the strong
est possible brac
ing, and not in 
the way, like the 
ordinary f r o  n t 
braces bolted to 
the smoke box. 

9. Pony trucks 
are a special de
sign, adding a 
rolling motion to 
the radial, pivot
al, and sVl1ng mo
tions of the Bis
sell type of truck, 
so t h a t curves 
otherwise imprac
ticable are .easily 
passed. 

10. F i r e  b o x e s  
are m a d e  with 
sides and . crown 
of one p i e  c e , 
avoiding two riv
eted seams, mak
ing a stronger fire
box and diminish
ing formation ' of 
scale. 

11. R i v e t s  are 
hand riveted by 
s p e cj a 1 process, 
m a k i n g  b o t h  
heads alike and 
equally stro.ng. 

jured, so that they 
withered on the 

THE W ORLD'S COLUMBIAN EXPOSITION-EXHIBIT OF H. X. PORTER &: CO., OF PITTSBURG, PA. 

The s p e c i a  1 
points of excel
lence claimed for 
the Little Mogul, 
sh own at the top 
of the picture, in
clude adaptabili
ty of design to 
railroads of light 
character, admit
ting rails of 35 
and 40 pounds per 
yard, and curves 
15 to 30 degrees. 
Such roads are 
used for logging 
w h e r  e the dis
tance a n d  t h  e 
traffic are consid-

stem. The grapes that hung higher up were less 
damaged. The same effect, in a less degree, was pro
duced on two adjacent arbors running parallel to the 
one just mentioned, one on each side of it, at a dis
tance about thirty feet. 

.. , . , . 
The Charleston Harbor Improvements. 

The improvements in the harbor of Charleston, S. 
C., are beginning to show a marked increase in the 
depth of water in the channel, says the Southern 
States. Important progress has been made in the 
work on the jetties, and in the Swash Channel on July 
7 the depth of water at low tide at the entrance was 
15 '9 feet, and at the inner shallow spot 15'7 feet. Add 
to this five feet of water, caused by the rise of tide, 
and it figures up 20 '9 at one point and 20 '7 at the other. 
With a strong east wind, which is often blowing on the 
bar, the tide rises at least a foot higher, making the 
water 21 '9 feet and 21 '7 feet, respectively. The dredges 
are working at the mouth of the channel and are exca
vating 2,000 cubic yards of sand daily. 

erable, for mining 
necessitated the use of the best materials, the making districts, and for local purposes of all kinds, and can 
of parts strong, without clumsiness, and the utmost be operated at a good profit while developing new 
simplicity of construction. Among characteristic items countries, where heavily equipped roads would not 
differmg from common practice are the following : begin to pay for years. Its construction is marked 

1. Hanging cross heads of steel, specially designed by simplicity of details and general arrangement, and 
for replacing gibs, and lining up by removal of plate freedom from complications. Strength and durability 
only. are secured by intelligent use of materials, and its 

2. Specially constructed spring piston rings, sprung practical efficiency is secured by a large firebox and 
into grooves, and piston head solid, except lightening abundantly large boiler. The valve motion is planned 
core, with rod riveted in, so that no bolts or nuts can for quickness and promptness, and adapted for pas
come loose, need adjustment, or break ; the rings are senger service at high speed, as well as for freight 
first rough-turned, then a piece removed, then clamped service at slower speed. Flexibility is secured by a 
and turned to true circle. causing them to press out complete system of equalizing, and by special design 
equally, giving wearing surface always conformed to of truck, in combination with advantageous distribu
cylinder. tion of weight, combining power with ease on the rail, 

3. The links are skeleton style of casehardened mild and easy curving and steady motion. 
steel, and will outlast objectionably heavy links. Lost The " Midget " is of a style used by various manu
motion can be taken up easily, and casehardened steel [ facturing establishments, such as steel and iron mills, 
pins and thimbles are removable throughout, even the where small car loads of material are to be carried 
link saddle bearings being fltted with thimbles. I everywhere throughout the works with quickness and 
, 4. Tires are bored taper, and pressed on tapered ceI'!- ease. It does the work of ten to thirty animals. As 
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shown in the Exposition, this engine is blocked up on ']'he office of the company is at No. 543 Wood in fact, the operator must see in this roughly con
a platform aud run by compressed air. The utmost Street, Pittsburg, Pa. A large illustrated catalogue structed form his animal all completed and finished as 
power is secured by small driving wheels, with a cor- will be sent, on application, to interested parties. a perfect specimen. A knowledge of comparative oste-
respondingly sufficient weight, all carried on the driv- • • • ' • ology is almost indispensable at this stage of the work. 
ing wheels. Sharp corners are easily turned, as the The framework completed and corrected for every 
wheel base is short, sometimes but a little over 24 MOUNTING OF LARGE ANIMALS. possible error, and the position or attitude of the ani-
inches, in engines of this class. The engineer has an BY L.  L.  DYCHE. mal determined, the next step is to begin the devel-
unobstructed view in all directions, which is desirable The system shown in the accompanying views is opment of the statue proper. This is done by wind
for safety when running through buildings and yards. called the statue metp.od, from the fact that a statue ing and sewmg on wood fiber or excelsior. It 
All valves, levers, gauges, etc. ; are in easy reach. The is built to represent the body of the animal and over takes time to become even a good mechanical winder. 
cylinders are inclined sufficiently to avoid obstructions this completed statue or body form the skin is fitted. The excelsior should be wound on with an even com
on the floor, and also to keep the machinery out of the The most natural place with which to begin our de- pactness. The statue finished in wood fiber should 
dust. The links are also at a good height from the scription is the animal itself. A good prime skin from be solid, and yet spring when the hand is pressed 
floor. The proportions of the boiler are such that a good animal is the first requisite for good work. The against it. There should be no soft places. With a 
only an occasional lump of coal is needed under usual individual animal intended to be mounted for a speci- year's practice men in my laboratory usually become 
conditions. This general type is built as narrow as 18 men should be well studied before and after skinning very good mechanical winders. Figs. 2 and 3 repre
inches and 20 inches gauge, and one regular size still when this is possible. If this cannot be done, then sent the statue iu process of construction. Fig. 4 
smaller, with 5 by 10 cylinders. This locomotive some other animal of the species must be thoroughly represents the statue as finished by winding and sew
differs from the other four of the exhibit in having studied. ing on excelsior, and should in a rough way repre
solid chilled driving wheels instead of wheels with Before placing the skin on the completed statue, it sent the surface contour of the body of the skinned 
steel tires. should be thoroughly tanned. In order that this may horse. This rough statue is now finished in model-

The " City and Suburban " railroad locomotive is be accomplished, all fat and flesh should be carefully ing clay much after the fashion that a sculptor 
especially designed for light traffic where speed is removed from it. It should also be shaved down, if finishes a statue. The first coat of clay is, however, 
needed, affording sufficient power, allowing the use of thick like that of a moose or buffalo skin, to an even put on in a thin pasty condition and rubbed into the 
light rails and adapted to turn sharp curves in crowded thickness all over. A draw shave and sharp knives excelsior. Without anatomical knowledge and skill 
city streets. Power is secured by as much weight on the can be used, but the regular fleshing knives used by the operator cannot hope for much success either 
drivers as is desirable for the proportions of cylinders tanners have been productive of the best results in with the rough statue or tbe finished clay model. 
to the driving wheels used, and ease of motion is my laboratory, especially with large skins. Fig. 5 represents the statue all finished in clay ready 
secured by the equalizing of the driving wheels and The operator must know his animal before he can for the skin. The skin hOts been kept in tan liquor 
the use of the rear truck. The special truck enables hope to produce its form in the shape of a statue. In for at least six month s, and is thoroughly flexible and 
the motor to' pass with ease curves that would be order to facilitate his work he should have at hand a soft. Fig. 6 shows the process of putting the skin on 
otherwise impracticable. The boiler is of abundant complete series of notes and measurementll, giving all the complete statue of the horse Comanche. The 
capacity and adapted to anthracite coal or coke. The diameters, circumferences and anatomical character- skin is sewed up, commencing a.t the feet. T wo 
noise of the ordinary ·exhaust is avoided by a simple istics of the animal. Drawings, sketches and photo- needles are used, and the stitch might be called the 
design of exh aust which converts the usual intermit- graphs of dead and live animals are always of great double baseball. 
tent noisy action into a q uiet, continuous flow. Motors value. Aside from all this, th e operator should know As each leg is sewed up, care must be taken that 
of this class are designed to make money where the his animal in another way. He should know it so well clay is filled in wherever necessary to bring out each 
distance is too long and the business too light to justify that he could produce a good sketch or small clay anatomical development. The work of sewing is 
the extra cost of any other system, while when traffic model of it from memory. Again he should know it so finally completed, but the hQrse is still a sorrowful 
is heavy, as on special occasions, they can be used to well that he could deduce all the essential measurements looking specimen. While the clay is' yet soft the small 
handle the greatest number of passengers at least ex- from a single bone, especially a leg bone. No differ- anatomical details characteristic of the animal must 
pense. ence what the circumstances are, he must know hi� be ca�fully worked out. The feet, joints, flanks, 

The " Contractor " is designed for a wide range of animal and know it well before he can hope for any shoulders, ears, muzz le and eyes take days and some· 
special service, such as contractors' work, govern- success in the mounting of it. times weeks of painstaking labor to give them that 
ment improvements, coal and ore roads, delicate tbuch of ease and grace seen in the 
quarries, iron, copper, fire clay and phos- living, l:riIeathing animal. Too much pains 
phate mines, industrial roads, etc. Tracks cannot be taJren with the head. It is fre-
for these purpmses are usually short, but quently kept wrapped in damp blankets for 
with very bad curves and steep gradelil, two or three months, while the minute ana-
and the work is continuous and severe. tomy of the nose and eyes are being worked 
Power is secured by putting all the wei9:h't out in fine detail. A year sometimes passes 
on the drivers and using small drivers. The before the eye gets its final finishing touches. 
wheelbase is short, so that the engine can .. . .. .. 
pass excessive curves easily, but also long He Could Break tbe Crystal. 

enough, compared with total length of en- PORTER COMPRESSED AIR LOCOMQTIVE. As a variation on the time-honored story 
gine, to avoid, to a great extent, the rock- regarding the perfection of control attain-
ing and plunging motion common to four-wheel ma- With the anatomy of the animal well in hand, looked able with steam hammers, London Tit Bits gets off the 
chines. The machinery throughout is designed so at both from a scientific and artistic standpoint, the following : 
that repairs, whether due to accident or wear, can be operator is now ready for the next step, which is to " I  have been told," said Mr. Dubois, watching the 
made by an ordinary locomotive engineer without shop put up the so-called framework or core of the statue. great steam hammer in the rolling mill, " that a good 
or special tools quickly and cheaply. This will be seen to best advantage · by carefuily ex- hammerma� can break the crystal of. a watch with 

The · ' Logger " has special adaptations for running amining the mechanism of Fig. 1. The midrib or that 30 ton hammer. " 
on logging railroads and similar service. These roads body board, as it is usually called (on which the word " Yes, sir, " said the hammerman, " it can be done." 
usually vary from 1 to 2 miles to 8 to 12 miles in Comanche is wri�ten in Fig. 1), is placed in the center " I  should like to see it," said Mr . .  Dubois eagerly, 
length, and are laid with light steel rails, 16 to 30 lb. as a backbone of strength, and roughly represents a feeling in his watch pocket. 
per yard, or sometimes with wooden rails. Power is vertical and longitudinal section through the body. " I  can do it. sir, " replied the man. 
secured by carrying the greater part of the weight This board extends from the base of the neck to the " And will you ? "  replied Mr. Dubois, drawing out 
on the driving wheels. These engines are designed back part of the pelvis. A board about two inches hill watch. " Come, I am anxious to see it tried. "  
for their size o f  cylinders, with a given length o f  thick i s  used i n  a n  animal the size o f  a horse. T o  the He laid. his watch o n  the great anvil plate. The 
haul and weight of rail, and grades and curves to get sides of it are fastened, in their proper places, L· hammer rose to its full height, and the next · insta¢ 
out a greater amount of logs per day, and be de- shaped pieces, called in the language of the laboratory all its ponderous weight, with a crushing force which 
pended on to keep up their daily output for months a angle irons " (see B, in Fig. 1). One end of the L- shook the ground for an acre round, came down on 
at a time, without interruption, at less cost to operate shaped piece or " angle iron " (made in this case from the watch. 
than other engines. strap iron two inches wide and three-eighths thick) " There, sir. " said the hammerman, " if you don't 

We also present an illustration of a compressed air is bolted to the body board. The other end, which believe that crystal is broken, just step down and you 
mine locomotive made by this firm, but not shown at extends some five inches at right angles from the body can see it sticking to the hammer." 
the Exposition, these locomotives being especially board, has been twisted half way round and halS a hole Mr. Dubois swallowed a whole mouthful of lumps 
desirable where the ventilation is bad. This loco- near the end large enough to receive the upper end of and gasped before he could speak. 
m otive may have one, two or three tanks for com- the leg iron. This latter has a thread cut on it which " But I forgot to say," he exclaimed, " that it was to 
pressed air, to be charged up to 400 to 700 pounds pres- allows it to be securely fastened by nuts, one above break the crystal without injuring the watch. "  
sure, and may b e  4, 5 or 6 feet high, according t o  the and the other below the arm o f  the angle iron. The .. Oh, yes," said the hammerman-" Yes, I know. I 
height of the mine entry and passages. These loco- leg irons are bent to proper shape and the leg bones have heard that rubbish myself, but it's all gammon. 
motives are built of different capacities, to haul from are fastened securely to them by means of stout cord I don't believe it. But you can break the crystal any 
150 to 600 tons on a level. and wire. This work should be done before the leg time. " 

The firm make and keep in stock duplicate parts for irons are fastened to the body board. In case the leg 
all standard sizes and designs of their machines, so bones were not saved or have been lost, wooden ones 
that on receipt of a telegram the required piece is im- are either carved to take their place or the statue is 
mediately "hipped, which has come to be a necessity developed without the m. 
from the fact that their business, commercially as well The skull is now properly adjusted upon stout rods, 
as mechanically, is widely different from usual 1000- and the pelvis and shouldel; blades, when the latter 
inotive work. Their trade is largely in single engines, are used, are put in place. Perpendicular side strips 
of all possible gauges of track, for all kinds of usage, are fastened to the body board, and to these laths are 
of greatly varying sizes and designs, a"Lld requiring nailed. This not only makes the body hollow, and 
special modifications to secure best results in each consequently lighter, but gives size to the body, and 
separate case. Their output has increased constantly, saves winding on so much wood fiber or excelsior. 
and they have built over 1 ,500 of these light loco- Upon the proper adjustment of the framework de
motives for use in the various States and Territories pends the success of the mount. This framework is 
of the United States, including Alaska ; and for ex- one of the most difficult things the operator has to 
port to Canada, Mexico, Cuba and the West Indies, contend with. In no business can it be more truth
Yucatan, Panama, Colombia, Venezuela, Guiana, fully said that " well begun is half (J one." Not only 
Brazil, Argentine Republic, Uruguay, Peru, Chile, the legs, with all their bends and curves, but the 
Equador, Hawaiian Islands and Japan. Their export height, length and width of the animal's body, must 
trade amounts to about 15 per cent of their production. be determined at this early stage of development; 

THE Chesapeake & Ohio Railroad Company have j nst 
inaugurated the Chesapeake & Ohio Steamship line, 
which will run between Newport News, Va. , to Liver· 
pool and I�ondon. Six new steamers have been built 
at West Hartlepool and Glasgow. Each boat will 
make the round trip in about six weeks. All of them will 
be devoted to freight traffic exclusively. N ewport News 
is near the Mississippi, and considerable grain from 
the Northwest can be diverted from the northeastern 
lin es to the C. & O. The harbor of Hampton Roads is 
superb, and the termiual facilities of the railroad at 
Newport News are excellent, its grain elevator stores 
1, 600,000 bushels, and its yard has room for 3,000 cars. 
There are seven great piers, the capacity of the export 
merchandise pier being 1,500 cars. The ne w vessel 
which was present at the inauguration was the Rappa
hannock, 370 feet long, 44 feet beam, with a gross ton
nage of 3,860 tons ; top speed, 14 knots. 
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1. FIxst framework I)f statue or body form. 2 and 3. Snccessive s!agell of development. 4. Statue finished by winding and sewing on excelsior. 5.  Statue finished in clay, ready for the skin. 
6. Proce .. of putting on the skin. 
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RECENTLY PATENTED INVENTIONS. 

E nglneerin&,. 

E N G I N E  G O V E R N O R.-Robert H. 
Thnrst9n, Ithaca, N. Y. This is a centrifugal governor 
of very simple and durable construction, to uniformly 
and accurately govern the speed of the engine acco�, 
to the load. It consists of a single fie.xible arm secured 
at one end to a wheel or arm on the main driving shaft 
of the engine and carrying at its free end a weight, this 
arm being dlrectly connected with the valve gear of the 
engine at a point in a clrcle passing through the center 
of the wheel, the center of the circle being the fastening 
point of the arm on the wheel. 

GRAVITY PUMP.-William A. Hartt, 
Tucson, Arizona Ter. This improvement comprises two 
set.! of cylinders, each set containing two cylinders of 
dift'erent diameters, one set being located beyond the 
other, and connected pistons of dI:fI'erent diameters 
traveling in each set of cylinders, while pipes of varying 
diameters and length connect the two sete of cylinders 
with each other. This pump operates automatically, 
and is more especially designed for raising water, etc., 
out of mines and reservoirs, and discharging at a lower 
point. 

Railway Appliances. 

CAR COUPLING.-Samuel A. Yeager 
andjWilson I. Luckenbach, Bethlehem, Pa., and Alfred 
P. Balliet, Coplay, PR. This coupler is of the knuckle 
type, but provides for coupling in the ordinary way with 
an opposing knuckle drawhead, and also for qnickly 
shifting the knuckle to convert the coupler into one of 
the Miller type, in which a Bprlng-controlled hook is 
located near the center of the drawhead, a spring in the 
drawhead adapting the coupler for the latter use, but 
not interfering with it as a knuckle coupler. The con
struction is very strong, and the pivot pin and knuckle 
may be readily shifted to one ,side or to the central por
tion of the drawhead, while the locking pin may be 
readily manipulated from the sides or the top of the 
car. 

TRACK JACK -Joseph McMurrin, Sho
shone, Idaho. According to this invention a ratchet 
slide moves npon a standard toothed on opposite sides, 
the ratched carrying spring-controlled dogs engaging the 
teeth, and the slide and the dogs having registering open
ings ror the reception of a rallroad pick or like tool. The 
device is very strong and of simple construction, and is 
especially adapted for lifting rails, being readily movable 
from place to place and operated by one person with no 
other lever than a railroad pick or simllar tool. 

M:eehanleal. 

BENCH DOG. -Charles L. Bronk, New 
York City. This device comprises a bottom plate adapted 
to be screwed upon the bench and having raised ears be
tween which freely slides a locking dog actuated by a 
cam lever, the latter having a curved slot near its for
ward end, a screw stud in which 'engsies the locking 
dog, while a screw bolt is passed through a central 
longitudinal slot of the cam lever to engagement with a 
threaded perforation in the bottom plate. The device Is 
inexpensl.ve, and well adapted to conveniently lock 
upon the bench a board or other piece of wood to be 
planed. 

WORK H OLDING CLAMP. -William J. 
Avey, Cincinnati, Ohio. This is a strong and readily 
adjustable device for application to and to hold the 
work in place upon wood-working machines where the 
knives work up through the table, and the wood is passed 
over them upon the table top. It comprises an edge
wise-held spring plate, opposite and adjustable to and 
from which are clamping rollerS, while yieldlngly sup
ported rollers engage the top of the work, and means 
are provided for adjusting both sets of rollers horizonlally 
and vertically. The device may be quickly adjusted to 
di:fl'erent shapes, clrcular and straight, preventing the 
workman's hands from coming into contact with the 
cutters, and forming a convenient guide, when once ad
justed to one piece, for other similar pieces. 

SELF-TRIPPING PULLEY BLOCK -Colin 
Matheson, Eureka, Cal. This block has an open side, a 
pnlley being journaled above and another below the 
opening, the second pnlley having a grooved face to re
ceive the cable and projecting cogs at its outer edge. 
The improvement is designed for use in connection with 
cables for drawing logs, cars, etc., tripping the branch 
cables which carry the load directly in passing arouud 
curves, so that the cables may swing outward and facili
tate a good torn, obviating the necessity of dragging the 
cables on the ground. 

NUT LOCK.-Edward E. Poole, For
dyce, Ark. This device comprises a washer plate through 
which the bolt passes, and provided with two slits form
ing a tongue and pawl in the plate, both the pawl and 
tongue being bent torward at their free ends, and both 
pointing and facing in the same direction with respect to 
the revolution of the nut. The plate is slipped on the 
bolt in advance .of the nut, and the latter turned np 
against it will t=n on past the pawl and tongne, and 
when torned home will be held by these part.! from jar
ring loose and coming 011'. 

AKrieultural. 

THRASIDNG MACIDNE ATTACHMENT.
Hermann A. Stoltenberg, Hollyrood, Kansas. This is a 
device esPecially adapted for feeding banded grain, and 
may be attached to a machine of any size or capacity. 
It has a series of reciprocating feed armlil carrying knives, 
and a feed device consisting of a grating pivoted at one 
end and located over the arms, there being a rock shaft 
below the opposite end of the grating, the shaft and 
grating being pivotally connected by links, and a pawl 
and ratchet mechanism connected with the shaft. The 
bundles of grain thrown on the feed table are antomati
cally carried forward, separated, their bandil cut, and 
the grain and straw dellvered to the machine in proper 
condition to be tbrashed. 

STALK CUTTER.-William M. Mueller 
and Oakar F. Burford, ElmwOod, Neb. This is a IDa-

" itutifit �mtrital. 
chine adapted to be driven over a field where the stalks 
are left lying upon the ground, and cuts the stalks into 
such lengths as may be desired to enable them to be 
plowed under. The machine has a skeleton straight
ening frame from which are supported hooks which 
travel on the ground to straighten the stalks, after which 
they are pressed upon by a rolier which holds them 
while they are cut by a vertically reciprocating knife at 
the rear of the machine, the lengths in which the stalks 
are cut being regulated by the length of the stroke of the 
cutting frame. 

M:1.eellaneou •• 
COTTON BALING APPARATUS.-Edmund 

M. Ivens, New Orleans, La. This is an apparatus for 
baling lint or condensed cotton direct from the gin with
out tramping it in the press box, and packs the cotton in 
a seven foot instead of a twelve foot box, thus lightening 
the weight of the box and shortening the travel of the 
main screw presser platen. It has a swlnglng press box 
with two chambers, a junior presser follower mechanism 
giving the cotton an initial preSB111"e in the receiving cham
ber, while a senior or cumulative pressure platen gives the 
second and final compression to the partially compressed 
bale after the box is swung to change the position of the 
chambers, the operations in both chambers going on 
simultaneously. 

SAFETY JOINT FOR ELECTRIC CON
DUoToBB.-James H. Curry, Wilkinsburg, Po . This Is 
an automatic joint consisting of an insulated containing 
case, through the ,ends of which pass conducting stems 
forced inwardly by spriugs, while sliding electrical con
tact surfaces are arranged upon the inner ends of the 
stems and adapted to break clrcnit by being moved in
wardly past each other. Insulation is disposed of be
tween the conducting stems and the contacts on the one 
hand and the containing case on the other to maintain a 
permanent insulation for the containing case in all posi
tions of the part.!. The outer casing is always insulated 
from the line currents, and is never a live surface, thus 
reducing danger to line men. 

ORE SEPARATOR AND CONCENTRATOR. 
-Ira F. Monell, Sugar Loaf, Col. This is an improve
ment on a formerly patented invention of the same in
ventor, and provides an e:fl'ective separator and concen
trator of very simple and durable construction. It has 
improved means for conveniently adjusting the mechan
ism for bumping a depending swinging table beneath the 
belt upon which the ore is passed, whereby the concus
sion �ay be regulated according to the nature of the ma
terial being treated, too heavy a concussion sometimes 
shaking the mineral up into the current to be carried 
away with the sand. 

FIRE EXTINGUISHER AND ALARM.
Edward Livingston, New Orleans, La. This is an auto
matically working apparatus, comprising a series of 
pipes arranged in the rooms of a bnildlng and filled with 
fire-extingnishiog finid of liqnid, gaseous or compressed 
gaseous form, the pipes being connected with a supply 
tank and fitted with fusion valves adapted to open at a 
temperature of about 160° F. Connected with the sys
tem is a tank for genera� a ftre-extingnishing gas, the 
devices for generating the gas being under the control of 
the fiuid contained in the pipes. The apparatus Is also 
electrically connected with an alarm, located where de
sired, and arranged to give warning when one or more of 
the fusion valves are opened by heat. 

SLEIGH.-Charles G. Regnstrom, Ish
peming, Mich. This is a sleigh especially for coasting 
purposes, of very light construction, with a seat having 
arms and 1I.rmly attached by rods and braces to the low 
runners. Back of the seat on each of the low runners is 
a foot rest, on which a person may stand with one or 
both feet, using one foot when desired to push or steer 
the sleigh, the seat being occupied by another. A handle 
bar connect.! the tops of the seat post.!, to be taken hold 
of by one standing on the foot rests. 

BRIDLE BIT.-Herman Zahl, Momence, 
Ill. Two separate and independent longitudlnslly slotted 
side links have transverse slots at their upper and lower 
ends, the upper slots being for the cheek straps while a 
chin strap is secured in the lower slots, the bit proper ex
tending through the longitudinal slots and having rings 
at its ends. A simple and e:fI'ectlve bridle attachment is 
thns formed for more readily restralning vicious horses. 

HALTER HITCH. - Rich�rd H. Bacot, 
St. Louis, Mo. This is an extremely simple attachment 
to enable the straps to be qnickly secured without tying a 
knot, and so that they cannot be unfastened except by 
turning the free end of the strap into a peculiar position, 
thus guarding against accidental releasing. A link with 
projecting loop is secured to the free end of the strap, on 
which loosely slides a sleeve, having on one face a headed 
stud or button, adjacent to which Is an undercut projec
tion or tongne 

SOLE AND HEEL PLATE.-John I. E. 
Nelson, Cedar Home, Washington. This is an improve
ment in footwear for lumbermen and others engaged in 
heavy work where the boots or shoes are frequently wet, 
rendering them more durable and keeping the soles to 
the desired sti:fl'ness and firmness. It cousist.! of a me
tallic sole piece, with tread shank and heel seat, the 
treads having openings for spike shanks and a spike 
plate fitting in a heel momse. The metallic bottoms are 
preferably of aluminum and steel, and the tread is 
formed with corrugations or ridges, the ribbed surface 
preventing slipping when the spikes are not needed. 

!.ATcH. -John L. Dale, Whaleysville, 
Md. This latch comprises a spring rod or bar with an 
eye or handle at it.! outer end where it engages the catch, 
while its inner end !s held in an elongated clip, a lateral 
bent portion , or stud on the rod entering an opeirlng or 
seat in the clip. The device is of very simple and inex
pensive construction. 

FOLDING STEP.-Henry J. Climer, 
Anna, m. A simple 1I.Ight of steps, to be cheaply and 
conveniently attached to a vehicle, cars,.etc., is provided 
by this improvement, the steps when not in use being 
collapsed or folded to occupy but little space and be en
tirely out of the way. The steps are suspended one be
neath the other from a fixed step by means of ftexible 
baJl&erB. whOe a lever tuicromed on the vehicle extends 

beneath the lower step, whereby the steps may be readily 
opened out or folded up. 

WINDOW SHADE SUPPORTER. - Ste
phen T. Stuver, Puyallup, Washington. This is an im
provement on a formerly patented invention of the same 
inventor for an adjustable device consiatlng of a sec
tional wire truss frame, the upper and lower wires slid
ing upon each other, and locking devices holding the 
sections at their adjustment. Suspension eyes insure the 
straight hanging of the shade, and the constructl.on Is 
such that all soldering of part.! together is avoided. Pr0-
vision is made to accommodate a spring roller shade or a 
curtain pole, forming a combined roller shade and cur
tain supporter. 

WINDOW BEAD FASTENER. -Henry A. 
Green, Montrose, Col. A locking device for window 
strips is provided by this invention, comprising a bracket 
plate having ears, a clamping limb pivoted at one end be
tween the ears, and a pivoted locking. dog adapted to 
press on the pivoted end of the clamping limb. The im
provement dispenses with the ru.e of screws or nalls in 
the bead strips of a window, a:fI'ords a rellable lock which 
permits the quick release of the strips, and may be manu
factured to be ornamental as well as useful. 

SHUTTER FASTENER.-August F. Gus
tafson, New York City. A combined latch and catch Is, 
according to this improvem.ent, pivoted near the outer 
edge of the blind and operated by a pnll rod or drawbar. 
The latch is spriIut-act9ated, and is pivoted in a plate at
tached to the inner side of the blind, having a terminal 
catch or shouider projecting outward from the blind 
hinge, while the drawbar has a rigid laterally projecting 
handle and is arranged In a recess in the blind, being 
also pivoted to the latch at a point between its pivotal 
point and catch. 

SEAT.-George A. Ennis, Livingston, 
Montana. This is a simple and substantial seat sus
pended on springs in such a way as to be very easy and 
comfortable. It is especially adapted for use in a loco
motive cab. It may be quickly and nicely adjusted for 
height, has an adjustable back which may be held at any 
desired angle to the seat bottom, and has an arm which 
may also be adjusted vertically to snit the occupant. 

DISPLAY RACK-Mathew R. Dickson, 
New York City. A post mounted on a suitable base has 
one or more square portions having transverse pivots on 
which turn keepers, the latter being each provided with a 
number of supporting arms, a spring catch locking the 
keeper in place to extend, the arms horizontally. The 
device is readily foldable, and when the arms are ex
tended it is well adapted for the display of neckties, hats, 
etc. 

PENHOLDER. - James B. Geissinger, 
New York City. This is a thimble device, to hold on 
the end of the finger, and has hollow walls forming an 
annular ink reservoir, there being a threaded tubnJto.r ex
tension on the closed end of the thimble which receives 
a screw plug having a slot to receive the pen, to which a 
conducting tube leads from the ink reservoir. 

DENTAL MALLET.-John H. Demonet, 
Brooklyn, N. Y. This iso a device having a central shaft 
to be connected with a source of rotary motion and power 
while the shell or handle of the instmment is grasped 
by an operator, in using it to consolidate filllngs. It' is a 
neat, simple, and portable device, adapted to strike a pr0-
per blow on a supported plugging tool by a rotatable 
movement of part.! in either direction, and it.! action may 
at any time be instantly stopped when desired. 

TICKET AND CHANGE POcKET.-Mar
tin Ralph, New York City. This pocket is preferably 
made of cloth-lined paper, and has in ' one side perfora
tions to permit of the inspection of a coin through them, 
while its back side is formed of overlapping fiaps, consti
tuting receptacles in which ticket.! may be carried. It is 
especially intended for use at ratlway ticket offices, where 
it is necessary to make change often, or It may be con
veniently applied to a pocket, or pocketbook, card case, 
etc. 

CAT BARRIER. - George S. Niles, Brook

lyn, N. Y. This device consist.! essentially of a wheel, 
whose shaft runs lengthwise of and just above the top 
of the fence.or wall. The wheel readily revolves when 
touch,ed, so that the animal can obtain no purchase 
thereon, and cannot walk along it, in either e:fI'ort being 
precipitated to the ground. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and dste 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 
HENDRICKS' ARCHITECTS' ANDBUILDERS' 

GUIDE AND CONTRACTORS' DIREC
TORY OF AMERICA. For the years 
1893-94. , New York :  Samuel A. 
Hendricks Co. 1893. Pp; 64'1'. Price 
$5_ Index not paged. . 

This work under dift'erent countries, States, and the 
towns therein gives the names of a large number of classes 
of professional men and dealers In supplies connected 
with the building industry of the United States and 
Spanish America. Thus the book starts with a section 
of over 20 pages devoted to architect.! alone. aoIDg fur
ther throngh the book, we find a section of about 150 
pages devoted to carpenters and builders. In this way, 
under a great many titles, the addresses are given of re
presentative houses in the many trades relating to con
tracting and building. It is a most useful work and 
among those interested it will meet with a welcome re
ception. An index gives the dl:fl'erent titles of business 
under which the names are given and the work Itself, ar
ranged as it is alphabetically, is In some sense an index. 

A PRACTICAL HAND BOOK OF MO:QERN 
PHOTOGRAPHY FOR THE USE OF 
AMATEURS. By Edward T. Bubier, 
Second. Bubier Publishing Com
pany 1 Lynn, Mass. Pp_ 65. Illus
tratea. 50 cents. 

A compact, well printed little book containing useful 
hint.!' and formillas for the praotIce of phot9graphy by 
amate1lJll, divided into four chapters. 

[OCTOBER 7. 1893· 
RATHGEBER FUR ANFANGER 1M PHOTO

GRAPIDREN. By L. Dal;id. Halle 
a. S.,  Germany : Wilhel m Knapp. 65 
cuts, 2 plates. Pp. 128. 

This little book gives advice to amateurs in photo
graphy, is well illustrated, and written m popular style 
for any one to readily understand and comprehend the 
art of photography. 

BULBS AND TUBEROUS-ROOTED PLA:NTS. 
Their history, description, methods 
of propagation, and complete direc
tions for their successful culture in 
the garden , dwelling and greenhouse. 
By C. L. Allen. New York : Orange 
Judd Company. 1893. 12mo_ Pp. 
320, illustrated, cloth. , Price $2. 

Hardly any other class of plants occupies so important 
a place in the ,field of ' )riculture' as do the various kinds 
of ftowering bulbs and is at the same time so little under
stood. The present work describes the varieties to plant, 
the soil, losses, etc. The author ot this book has for 
many yt'.arB made bulb growing a specialty, so- that the 
statements in l"eI(IlId to bulb growing may be relielijupon. 

GUIA AUTENTICA DE LA EXPOSlCION 
U N I V E R S A L COLO MBIANA DE 
CHICAGO, 1893. Traducida por J oa

quin A. Vargas. Chicago : Poole 
Bros. 1893. 18mo. Pp. 88, cuts, 
ma ps. 

A small guide book not only to tile FaIr itself, but also 
to Chicago. A large amount of information useful to 
foreigners is given. No Spanish vieltor to the FaIr 
should be without this little worl<. 

A LABORATORY MANUAL. By W. R. 
Orndorff, Ph.D. Boston : D_ C.  
Heath & Co. 1 893. 16mo, boards. 
Price 40 cents. 

This interesting little work is intended as an adiunct 
to Ira Remsen's " Introduction to the Study of the 
Compounds of Carbon." The metric system is used 
throughout. The right hand pages are reserved for 
students' personal notes. The questions after each ex
periment are excellent. Among the experiments are the 
preparation of acetylene, benzene, aniline, starch, phenol, 
celluiose, salicylic acid, Fehling's solution, oxalic acid, 
fiashing point of kerosene, saponification, acetic acid, 
alizarin, etc. 
iaf'" Any of the above books may be purchased through 
this office. Send for new book catalogne just pub
lished. MUNN & Co., 361 Broadway, New York. 
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The Scienti1l.c American ArchItects and :Bnllders 
EdItion is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, eqnal to about 
two hundred ordinary book pages ; forming, practi
cally, a large and splendid MAGAZINE OF ABCIDTEC

TUBlI, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern ArchItectoral Construction and 
allied subjects. 

The Fullness, RJchness, Cheapness, and Convenience 
of this work have won for it the LARGEST CmCULATION 

of any Architectural Publication tn the world. Sold by 
all newsdealers. MUNN & CO., PuBLISHERS, 

861 Broadway, New York. 
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The charge for lnsertwn W/Ui.er this Mad is One DoLlar a line 
for each insertion ; about eight 'WOrds to a Une. Aa'Uer .. 

tisements must be received at publication o.tfice as early as 

Thursday morning tn appear in the followinc week's issue 

about 3,000,000 miles over and under the mean distance, 
which is assumed at 92,897,000 miles. 

(5406) G. F. W. , New Jersey, asks 
whether a person can get a stationary engineer's license 
that lives in New Jersey, and has a position in New 
Jersey, as I have had the offer of a position as engineer, 
but I will require a license to secure same. Also in

Order pattern letters & figures from the largest varie- form me what part of New York City I can obtain them. ty. H. W. Knight & Son. Seneca IPa11s. N.Y .. drawer 1115. A. Engineer's licenses are given by authorities acting Stow flexible s�aft. Invented and manufactured by 

I 
under local laws for use in the district in which they are 

Stow Mfg. Co .• Bmghamton. N. Y. See adv .• page 222. to be used. You should apply to inspectors in your 
.. U. S." metal polish. Indianapolis. Samples free. State, if there are laws requiring license. The license 
For Sale-36"x24' Eng. lathe. $(5(). S. M. York. Clev., O. department for engineers for New York City does not 
Wm. Jessop & Sons have a handsome display of steel issue licenses or certificates to any engineer until he has 

in Mining building at the World's Fair. secured a position in the city. The license department is 
We have parties wishing to obtain Interest In good at police headquarters. 

patent. Address Crosby Bros . •  Duluth. Minn. (5407) E. J. P. says : Around the cir-
The Improved HydraulIC Jacks. Punches. and Tube cumference of a circle whose radius is 200 feet, and mak-Expanders. R. Dudgeon. 24 Columbia St .• New York. ing four revolutions per minute. a bird is flying. In the 
Screw machines. milling machines. and drill presses. center of the Circle, and moving his gnn with the bird, 

'J'he Garvin Mach. Co .• Lai"ht and Canal Sts . •  New York. stands a rifleman. If we suppose the bnllet and bird to be 
Centrifugal Pnmps for paper and pulp mills. Irrigating each Ii mathematical point only, and tbe bullet to en

and sand pumping plant. •. Irvin Van Wie. Syracuse. N. Y. counter no resistance from the atmosphere, where must he 
Emerson. Smith & Co .• Ltd .• Beaver ]<·alls. Pa .• will aim in order to hit the bird. no allowance being made for send Sawyer's Hand Book on Circulars and Band Saws gravitation ? A. The bird by computation will be fiying free to any address. . 83'4 feet per second faster than tbe muzzle of the gnn in the 
High Speed Engines-Single Cylinder and Compound. circnit, presnming the bullet to fiy at the rate of 1.500 feet 

for all eleetrical and manufaeturing uses. Watertown 83'4 Steam Engine Co .• Watertown. N. Y. per second ; __ then is 0'062 of a foot. or !l4 of an inch, 
Split Pulleys at Low prices. and of same strength and 1500 

appearance as Whole Pulleys. Yocom & Son's Shafting that the bullet would strike behind the point aimed at. 
Works. Drinker St.. Philadelphia, Pa. 
The U Olin" Gas and Gasoline Engines, from 1 to 10 

horse power, for all power purposes. The Olin Gas En
gine Co., 222 Chicago Street. Buffalo. N. Y. 

Perforated Metals of all kinds and for aU purposes, 
general or special. Address, stating reqUirements, The 
Harrington & King Perforating Co., Chicago. 

The best book for electricians and beginners in elec
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail. '( ; Munn & (;0 .• publishers, 36t Broadway. N. Y. 
Competent perstms who deSIre a�encies for a new 

popular b00k. of ready sale, with handsome profit, may 
apply to Munn & Co . •  Scientific American office, 361 
Broadway. New York. 

'4Jl.OOO will buy stock. good-will, and fixtures of well 
established machine works at Philadelphia. Tbese works 
enjoy a handsome trade and are well known tbrou2'fiout 
the United States, and to a young man possessing the 
requisites of purchase, together with mechanical abili
ties and business training, this wIn prove a rare opening. 
Address H Opportunity,,, ocare Scientific American, New 
York. 

�Send for new and complete catalogue of SCientific 
and other Books for sale by Munn & Co .. 361 Broadway. 
New York. Free on 8.ppJir,ation. 

IDNTS TO CORRESPONDENTS. 

(5408) R. R. J. asks : Please answer 
throngh your paper tbe following : How long can a stor
age battery stanli in the acid witbout injury from sul
phate, discharged ? What is the remedy for a sulphated 
battery ? Can it be fully restored ? A. Sulphating. if 
bad. is cured by long overcharging with current about 
30 p. c. below the maximum. Not the smallest speck of 
sulphatemnst be allowed to remain on the plates. Too 
great a charging current will cause sulphated plates to 
buckle. To prevent sulphating give a good charge once 
a month. The time required for bad sulphating cannot 
be stated. It varies under different circumstances. 

(5409) S. G. S. writes : In your answer 
to J. W. s. (5318) I fully agree with you about putting 
the pump chamber in tbe water when it can be done. I 
don't fully understand what you mean by saying the 
only drawback in putting the cylinder 30 feet out of the 
water is that it is constantly liberating air from tbe 
water. A. All water in the natpral state contains air in 
solution, which is entirely liberated under a vacnum ; 
30 feet above the water is very near tbe vacuum line. 
Under its action most of the air is disengaged by expan
sion and interferes with the economical action of the 
pump. 

(5410) J. B. R. asks : What would be 
tbe difference in price between coal at $�.64 per ton and 
petroleum at about 3 cents per gallon. for an equal num
ber of horse power ? Also the name and address of 
crude petrolenm burners on tbe market. A. Coal at tbe 

118 
price named is -- of a cent per pound. and if of good 

1000 NalDes and Address must accompany all letters. 
or no attention will be paid thereto. This is for onr quality is equal to 14.000 heat nnits per pound. Petro-

Ke}��=�';.n :d
f�:��r Etft\�:ti��. 

answers shonld leum at price named is fou�-tenths of a cent per pound 
give date of paper and page or nnmber of question. and equal to 20.000 heat umta per pound. The propor-

Inquiries not answered ill "",,!onable ,time. should I tion flgures that coal at tbe price stated is two aud three
be repeated ; corresppndents wII� bear m nnnd that I elghtbs times cheaper tban petroleum for fuel. W. J. some answers requITe not a little research, and, "'1 • • 
though we endeavor to reply to all either by letter Gordon, 235 Broad Street, Philadelphia ; Meyers & 
or in this department. each must take his turn. Osborn, Cleveland, Ohio ; Schutte & Goehring, Phila-

Special \VriUeu Int'orlDati!, n on matters of delphia ' Aerated Fuel Co. Springfield Mass .• are personal rather than general mterest cannot be ' " . 
expected without remuneration. manufacturers of petroleum burners for boilers. See 

Scientific AID<H'ican SupplelDents referred SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 623, 624, 673, 
to may be had at the office. Prtce !O cents eac�. for illustrated descriptions of petroleum burners. 

Books referred to promptly supplied on receIpt of 
price. . . . . (5411) C. S. W. asks for a receipt for MIneral .. sent for exammation should be dlstmctly I bl h' . th il f alf ki A Th marked or labeled. eac mg or removmg e 0 rom c s ns. . e 

removal of oil from oil-<iressed leather is practiced as 
(5404) Constant Reader writes : Will specialties by conce.rns in . tbe Eastern �tates, by �e 

ou kindly iuform me through your valuable paper the naplJtha process. by l1�lInerslI�g tbe leather m naphtha m 
Y 

t t f .� , I ' ' closed vessels for a SUItable time. to extract the whole or componen par s 0 concre", . saw m your paper a I . .  h "  
. d long time ago (I did not need to use it then) an article re- I a part of the o� as deSired, w en It IS subJe�te to pres

specting a building I think in England where tbey had ?ure. for removmg the naphtha and then dri?d. BIeach-
. . '  , ' . '  . mg IS further promoted by a batb of oxalIC acid and used sacchar�e I� so�e. form: whICh bad a hardenmg acetate of lead dissolved in water. The details of these effect upon It. whIch IS very Important. If so, please . 

state how much may be used in a giveu quantity. Please pro�esses are. kept as mUCh. as p?ssIble a trade secret. 
gil'c all the information you can. as I want to build a We have uo lIterature on thIS subject. 
large building with that material. if I can be persuaded (5412) W. C. C. writes : When an ordi
it will be sufficiently strong. A. The proportions for nary charged storage hattery is left untouched for about 
concrete vary somewhat, depending upon tbe nature of 200 days.-no longer can any current be gotten from it. 
the work and required strength. With the best Ameri- Is this due simply to the oxidation of tbe spongy lead 
can hydraulic cemeuts, 1 part by measure to 2 parts sand. plate. or does the peroxide on the other plate also under
with an equal bulk of broken stone, makes a good strong go change ? A. A spontaneous discharge is due to leak
concrete for pressure in tbe foundations of buildings age. The material of tbe cell or surface moisture on the 
and for walls. This may be varied to 1 part cement. 3 cell may act as a conductor and passes a slight current, 
pa� sand, 4 parts broken stone, for ordinary subwork. which slowly exhausts the charge. Sulphating also takes 
T� use of sugar in mortar has been proved highly bene- place. A wet surface under tbe cells also tends to dis
,cial to its strength and hardness, and also enables brick charge them by acting as a conductor. 
laying to be carried on in frosty weather. as such mortar (5413) G. n. C. asks : What is the best do�s not freeze at �everal degrees below the freezing 

thing to clean nickel plating, bicycles for instance, and pomt. The proportl�n of 2 pounds of common brown to prevent their rusting? A. Polish the nickel plating sngar to 1 bushel of hme and 2 bushels of sand �akes 
; with a paste made of vaseline and rouge and wipe tbe a mortar. that sets as hard as cement .and much qUIcker I polished surface witb a cloth moistened with vaseline. than ordinary mortar. As the sugar 18 snpposed to be a I 

solvent of lime. it should be added to mortar in a thin I' (5414) C. H. McD . asks what to mix 
sirnp. the previons mixed mortar being as thick as it is red lead with in order to make it stick to storage battery. 
possible to work it. Tbe affinity of the sugar for the I plate instead of using flannel. A. An excellent plan is to 
lime seems to partially dehydrate it and set free some mix the red lead witb 10 per cent sulphuric acid, to apply 
water that thillS the mortar. One pound of sugar to 16 it as a paste to the roughened plate and holding it in po
gallons of water with the necessary lime makes a very sition with parchment paper or other material to form 
hard and durable whitewash. the plate. After forming. remove the paper. There is 

(5405) F. I. says : I noticed ou an al- no available cement for the purpose. 
manac that the slln's declination reaches 23° 27' in June 
and December. Is this correct ? If not, please give it 
correct. At what angle is the moon's path inclined to 
the earth·s equator ? What is the distance from earth to 
moon at apogee and perigee ? What is the distance 
from earth to sun at aphelion and perihelion ? A. 23° 27' 
6" is the decimation for this year. 'J'he moon's orbit 
is inclined 5° 8" from tbe ecliptic. which gives the moon 
a variable inciination to the equator of 28° 35' to 18° 19' 

during the course of the regression of its nodes. Its 
mean distance is 238.840 miles. Its distance at apogee is 
252,975 miles and at perigee 221.614 miles. The distance 
of the sun from the earth at aphelion and perihelion is 

(5415) M. D. asks for proportions of bi
carbonate of sodium, tartaric acid and flour to make 
baking powder. A. Mix two parts tartaric acid, three 
parts sodium bicarbonate, and three parts powdered 
starcb. all parts by weight. 

(5416) J. W. L. says : Can you inform 
me how pearl is colored to become smoked pearl ? A. 
The smoked pearl is dyed after finishing. witb aniline 
and other colors. and then polished. 

(5417) R. B. S. says : I have a circular 
glass plate 18 inches in diameter and I wish to drill a � 
inch hole throngh the center. A. The hole can be cut 

with emery and water fed into a copper or brass tube re
volved in a guide of wood or metal fastened to the glass 
with wax. The tube may be revolved between the hands 
or by a bow string; in tbe latter case a center should be 
fixed to the top of the tube by which to hold it in posi
tion when tbe bow string is tnrning it. 

TO INVENTORS. 
An experience of forty-four years, and the {)reparation 

of more than one hnndred thousand applicatIOns for pa'" 
tents at borne 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 St.ates and all 
foreign countries may be had on application, 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 conduetlng the business. Address 
MUNN & CO .• office SCIENTIFIC AMERICAN, 361 Broad
way, New York. 
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End gate. wagon, W. A. Crawford . . . . . . . . . . . . . . . . . .  505.566 
Engine. See Gas or petroleum engine. Gas or vapor engine. 
Engine steering gear. traction. S. B. Hart . . . . . . . . .. 505.523 
Engines. means for starting gas or 011 motor. J. Fielding. . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . . .  . . . . . . . .  505,7fO Euvelope. McCallen & Ross . . . . . . . . . . . . . . . . . . . . . . . . . .  505.'<18 
�:,o;�:s:�W.I:.

b
i%!ey�·. ��I.����: : : : : : : : : : : : :::: �J� 

�i:;:j';,����:::,tY����.'b: �o?li��.
s
: .

..... : ...... : ...... ::: .. :.: �:� 
Exercising apparatus, wrist and finger. R. 

������i������:����:: : : : : :: : : : : : : : : : : : : : : : : : �:ffi Fence post. D. Port et at. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Fence, wire, E. A. Vance . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
FenCing, making barbed. T. V. Allis . . . . . . . . . . . . . .  . .  
Fenclnl't. making barhed. E .  Jordan . . . . . . . . . . . . . .  . .  
�el{��b��\���:.������ •. �'. �'. ��

.
nrst��: :: : :

: : : : 
Firearm .afety catch. Hopkins & Boland . . . . . . . . . . 
Fire bridge for railway crOSSings, J. H. Scott . . . . . •  Fire escape, C. M. Fowler . . . .  . . . . . . . . . . . . . . . . . . . . .  706 
Fire escape. combined ventilator, and step lad .. 

der, R. Hnghes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  505,465 
��olr�:;,��I��p �t�r:.r:J�� .�:. �����'::. ':. ' .. : .... '.�::: �� 
Forging and hendlng die. G. S. Strong . . . . . . . . . . . . . .  505,M1 

INDEX OF INVENTIONS ���f��fg:�:,,�·c�g?.2·ii:c:Fom�Y·:::::::::::.: �:m 
Fruit or vegetable drier. H. N. Schultz . . . . . . . . . . . .  505.610 

For whlcb Letter_ Patent of tbe 
United State. were Granted 

September 26, 1893, 

Fruit picker. C. & C. L. Lee. Jr . . . . . . . . . . . . . . . . . . . . . . 505.556 Furnace. See Blast furnace. Garbage furnace. Gas making furnace. Hot air furnace. 
Fnrnace. E. Fales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 505 Furnace, W. Kneen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Garbage furnace. B. C. Heavey . . . . . . . . . . . . . . . . . . . . .. 
Garment holder. adjustahle. P. A. Sweeney . . . . . .  . 

£ ND EACH BEARING THAT DATE. 
Gasti:l�p:tr�t.�s . ��� .�������������: .� .. . �: . .  ����� 505,714 
GasR�:.f.��.t.�� . .  ���. :.�� . .  ����������.� . . ��' . .  �: . . �: [See not.e at end of list about copies of these natent •. ] Gas holder tank. F. Mayer . . . . . . . . . . . . . . . . . . . . . . . . . . . 
g::. ����fa��:c�f,Jj. �\£���i�:�.·.·.·.·. ':.' . . ':.'.::: :  Advertising wagon. H .  D .  Stone . . . . . . . . . . . . . . . . . . . .  505.682 Gas meter casing. ' T. N.  Mil.ted . . . . . . . . . . . . . . . . . .  . .  Air heating and mOistening apparatus, A. Cay- Gas or petroleum engine, P. H. Irgens . . . . . . . . . . . o .  wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  505.750 Gas or vapor engine, B. Chatterton. . . . . . . . . . . . . . . . 761 Alarm. See Low water alarm. Gas. process of' and apparatus for the manufae-Annunciator and alarm, automatic passenger ture of, J. L. Hastings . . . . . . . . . . . . . . . . . . . . . . . . • . . .  505,525 train. A. E. Watts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  505,687 Gasket. packing, C. K. Dodge . . . . . . . . . . . . . . . . . . . . . . . .  505.703 Anticribblng device. E. Burvill-Holmes . . . . . . . . . . .  505.590 Gate. See Brld�e gate. End gate. Armature. electric motor. W. J. Sherwood . . . . . . . .  505,729 Gear cutting machine. E. El. Parks . . . . . . . . . . . . . . . . .  505,006 Auger, earth, W. H. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . . . 505,456 Gin saw sharyening machine. J. Y. Lyle . . . . . . . . . . .  605,T14 Baling cotton, J. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . .  505.580 Glass annealIng kiln. W. F. Modes . . . . . . . . . . . . . . . . . .  505.716 Baling press. d .  Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  505.581 Glass. depositing layers of metal on, J .  H.  Schar-Barrel and making s�me. J. C. Dozier . . . . . . . . . . . . . .  505.«6 ling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  505.676 Basket. E. Behne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  505.tl!M Glue for cardboard or photographs. H. W. VOl<el. 505.618 Battery. See Secondary battery. Glue or gelatine, manufacturing elastic, E. Tes-Bearing. spindle, W. A. Chandler . . . . . . . . . . . . . . . . . . .  505.786 sen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Bed brace. C. A. Hunt. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  505.527 Grafting implement, J. Fuchs . . . . . . . . . . . . . . . . . . . . . . . Bed. folding, Ode�aard & Kuhnle . . . . . . . . . . . . . . . . . .  505,477 Grain cleaner. O. M. Morse . . . . . . . . . . . . . . . . . . . . . . . . .  . 

�:��r������:��1¥.eilcM:'!:::�.�: : : : : : : : : : : : : : : : : : �:�� Grain. extracting weevils from, D. R. Bowker . . . .  505 
Bicycle, W. Y. Cocken . . . . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . 505,753 g�:::: :tc�:��:iiiie(i:ii: 'Ii: Campbeii: : : : : : : : : : : : : : :  �:748 Bicycle. S. A. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 505.736 Grate shaking mechanism. E. Fale . . . . . . . . . . . . . . . . .  505,(51 �i��l: ;'i.'iI�I�o/!;,��r.·�i;,oii: : : : : : : : : : : : : : : : :::: �:� Guide post clamp. G. T. Francis . . . . . . . . . . . . . . . . . . . . . 505.515 
Bit and saw. combined. E. O. Lofdahl . . . . . . . . . . . . . . 505.712 g��: :::-:::��:�(tS.AE:..�����.���::::::::::::::::.: �:� 
�1��

�u
�

:"�r�:;:%1
0
��les . . . . . . . . . . . . . . . . . . . . . . .  505,538 Halyards. device for reeving. S. A. L. Waters . . . .. 505,782 

505 673 Hame, L. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  505.m 
�gil:�: �.l ft���g: : : : : :  . : :  : : : : : : : : : : : : : : : ::: :505.542: 505:Mil �:�Ji:�a�!:'e �ot'n 0blt.iJl��1. . . . . . . . . . . . . . . . . . . . . . . . ,505,(70 
Boiler, J . Vanes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  505.735 Hanger. See Eaves trough hanger. Boiler separator, steam, C. J. Larson . . . . . . . . . . . .  " 0  505,709 Harmonica, C. Strauss . . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . 505,493 Bolt. See Spring bolt. Harvester. corn. W. J. Ruddy . . . . . . . . . . . . . . . . . . . . . . . 505.559 
�g���,.t��r.

s
k IJ;jo'w!"a����::::·:.: : : : : :·::::::::::::.: �:m Harvester. corn. W. R. Steiner . . . . . . . . . . . . . . . . . . . . . . 505.492 

Bottle, H. 1. Leith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  505,469 Ha
�

e
��Wi��� . .  �����:�.,.���.����i.� .��.�����. ���: 5Q5,739 Bottles. apparatus for preventing the relllling of. Hat fasteneB lady's. E. McCormick ........ ...... . . 505;719 

Bot�e����t�:.sg: C: Sci,roeder: : : : : : : : : : : : : : : � : :  : '.:: : �:�� �:l���
d
'§ee Jlat!�h:�ter: " " " " " " " " " " " ' " 

505,696 
Box. J. H. O·Neil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  505.538 Heating apparatus '1' J Maw 505 713 Brace. See Bed brace. Ratchet brace. Hinge. L. L. Pletcher . .  : . . . . . .  ::::::::::::::::::::::. 005,480 Bracket. See Paper hracket. Hoi.ting and conveying apparatus. P. Rasch . . . . . .  505,637 Brake. See Car brake. Wagon hrake. Hoisting and conveying machine. P. Ra.ch . . . . . . .  505,639 Breech block, F. M. Garland . . . . . . . . . . . . . . . . . . . . . . . .  505,51i8 HOisting and conveying machines. elevated 
g��!����

g
G�W�lr;;,'Jn.�: �: ���.������: : : : : : : : : :  �:�� H ��.,mwaYlor. P. �ascr" " " ' ' ' ' ' ' ' ' 'Ii ' ' ' : ' ' ' ' p' 505.636 

Bridle, G. C. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �,762 o &�lh�� . .  ����:.�� . .  ������ .��� . . �.����: . • .  : lnS,688 B
BBr
�Oo�old:re
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:.�676 
HOisting mechanism. elevated tramway for. P. 

h H�
a
g��ditig·maChiiig: A:·SYm;,:·:.·.: ·. ·. ·:: ·. : : � : ·:. :·:: �� Bro

g����E��. �� . . �������� . ��:���.�' . .  ��:.e����� 505.7M �g����o���
s
s'i':fc\i.

a
E:I��

i
¥i;�f:rd �.�:':�: . : : : : : : : : �� Bru��:g�.�l.���i.��. ��i

.���.�� • .  ��. ����.'. �l����:. � 505,761 HO': j����l.�.�. �.��� . .  ����'. ??���:��: .����l� 605, m Buckle. traoo. T. H. Mebring . . . . . . . . . . . . . . . . . . . . . . . .  505.(73 Hot aIr furnace. C. M. Bridges . . . . . . . . . . . . . . . . . . . . . . 505.00'l Buffing pad, H. A. Webster . . . . . . . . . . . . . . . . . . . . . . . . . . 505,644 Hot air furnace. P. F. Dickinson . . . . . . . . . . . . . . . . .. . . 505,510 Bung, valve, or stopper, etc.. Barraclough & Hot water tanks, device for preventing noise in. 
Bu

!:::to�e;; Va
POr·biirner .

. .  · · 
. . · · · · 

. . . . · · · . . . . . . . . · 505.587 
Hu:.·:.,hrJt��lli'eei; z: T: ·wii8oii: : : : : : : : : : : : : : : : : : :  �:� Button. J. F. Platt . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  505,.79 Hydrant, D. A. Decrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  505,696 Button fastener. W. C. Jones . . . . . . . . . . . . . . . . . . . . . . . .  505.768 Ice cream freezer J 0 Spong 505 731 Cables for multiple switchboards. manufactUre lee making machines. congealer for' Reiii. &; wag.: . 

of. O. A. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  505.798 ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 500.688 
g:�\�'f.,Ij.'!.':a��ii°:kn,;:���\rOll�. �I.������: �.' . ����� �:� I���'i�:. h�� 'P'ffe���':\:dl�f;:.r . . . . . . . . . . . . . . . .  505,00. 
Car brake, railway, G. �'. Brandau . . . . . . . . . . . . . . . . . .  505,<135 Indicator lIoat. F. T. Williams . . . . . . . . . . . . . . . . . . . . . .  505,619 Car couplIng, A. P. Anderson . . . . . . . . . . . . . . . . . . . . .. . .  5Ob,621 Insect screen or dust arrester, Stutz &- Dum .. Car coupling. P. McEntee. . . . . . . . . . . . . . . . . . . . . . . . . . . . .803 baugh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  505.41l( Car coupling. S. B. & J. R. Sadler. . . . . . . . . . . . . . . . . . .  

J1
n
oI:I.
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aj�f:l.
atu •• S. P. H. Hale . . . . . . . . . . 505,8M 

8: i?��1�f{�i:�g��e�aii:: : : : : : : : : : : : : : : : : : : :  Cars. attachment for unloading box. M. Lester . .  1�i.�I��:SG�:�:'::':,!�I��il:;;-. B. Cowles . . . . . . . . .  505,«0 
8:t'o'it°���l1ll.��01��� f��:i.:i'i!':i';;p�i.�at��'E�l'i: �P. fl"3r· �. �Imlth . . "ri . .  ·f . . . .  i" 'i 

·
i . .  · . . iii ' "  505,780 

Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 775 a�'lJ.aW�rt: . . .  � ����� . .  �
r 
. . �

r
.� .�? �. �.��.� . . . ��: '505.585 

8:�����li:g :. ... �gr::!��: A': Low:::: : : : : : : : : : : : '  �:� Lasting machine. B. A. Norwood . . . . . . . . . . . . . . . . . . . . 505.671 
Carpet beating and cleaning machine. C. W. Ray- t:�f'���e�I��d:v��:; a.iji,siable· ;'plrlt; 'W:"R': 505,

7
7
1 mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  505.481 Dorton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  505.4(5 Carpet fabric. ingrain. H. Hardwick . . . . . . . . . 505.788. 505.789 Light fixtures. canopy for. E. Gothberg . . . . . . . . . . . .  505.469 Carpet stretcher and tacker. G. W. Ansley" . . . . . .  505,546 Liquid concentrating apparatus. O. Guttmann . . . .  505.520 Case. See Eraser case. Packing case. Syringe Liquids from vessels, device for discharging, W. 

Casli"::glster, W. Koch . . . . . . . . . . . . . . . . . . . . . . .. 505.558. 505.1iM Loa�h��.a6"i�1oadiniiapi;araiiis;iiCcitrd;.;.elii : : ·. : �� Cash register and Indicator. W. F. Z. I>esant . . . . . .  505,444 Lock. See Bicycle lock. Drawer lock. Railway Cash register and recorder. W. Koch . . . . . . . . . . . . . . .  505,555 switch lock. Casting lock nuts, mould for. A. M. Rou.e . . . . . . . . .  505.778 Loom pile wire. K. W. Weiss . . . . . . . . . . . . . . . . . . . . . . . . 500,583 Celluloid boxes. manufaeture of. Hately & Red- IAlom shuttle binder. T. E. N orm .. n . . . • . . . . . . . . . . • • 505,57' lefsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 505.462 Low water alarm. McLauchlin & Phillip . . . . . . . . . . . 505,720 
CCehmalern

a
t
nlnd 

b
s
arterpelslad' mdaeCrh, IncoenfvOer Plab

c
l
kei,ng,.Ls· .FJ

al
e
tnh: 505,758 Lubricator, J. R. Drozeski . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.5111 rt" 0 Magnet core for dynamos or motors. field, G. S. nlngs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Strong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 505. Cheese pres •• C. J. Lunastrom. . . . . . .  . . . . . . . . . . . . . .  Mail tie .ack, A .  C .  Wendell . . . . . . . . . . . . . . . . . . . . . . . . . Cigarette machine, A. L. Munson . . . . . . . . .  . . . . . . . • . .  Masher for vegetables, fruits, etc., G .  H.  Zane . • . . CleRner. See Grain cleaner. Slate cleaner. Mattress, N. P. Chaney . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Clock winding mechanlsm� M. Everhart . . . . . . . . . . . .  505,7(14, Measure. faCial, A. M. Ward . . . . . . . . . . . . . . . . . . . . . .  . .  g��� �Ui�� ::::��l�:: ��1'tJr���: iiiocii:::::: :.': �� ���

u
��h¥r::"ui�hrn:a�·�n"r;,iicii: Jr:::::::::: Cloth cutting machine take-up device. J. Wolf. Metal sbeets. apparatus for coatln,... D. Jenkins . .  Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  505.7H Metal wheel. A. H. B .  & E. H .  N. Neff . . . . . . . . . . . .  . . 

g��g�: lr'i�'jg�:'l1.
eE�:J;f::t::::::::::::: :::::::::::: �:�� �:���� ���hi>�rnf�'li�r?· o. Sumner . . . . . . . . . . .  . . 

Cock. basin. J. M. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  505.63( Moistener. postage stamp or envelope. J. B. 
8g�!;,�'iri�t��: lo�

u
:ii:i�a'i�ng stones.·et,,:. from; 505,489 Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 505 (9D 

W. Schwah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  505.(87 �gf���n§�allWJ�'ii��or?O��\\\�iia.e ·riiotor." 505,511 Coffin handle. E. P. Lacroix . . . . . . . . . . . . . . . . . . . . . . . . .. 505.663 Multlphase motor. L. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . .  505,505 Concrete work, non"shearing rod for strengthen" Musical instrument. strin�ed, W. Kumpf . . . . . . . . . .  500.662 Ing. T. A. Lee. . . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . Nail or spike, A. T. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . .  505.7'3 
8g�;����.C&��d�·. ?: ��tl

.��� � � : : � : : : : : : '. : : : : : : :  � : :  (39 ��n���
r 
l.

a
l�k�����1. �'. �'. S.��t�: : : : : : : : : : :  : :.:: : : �W! Cordage making machine. B. J. McGee. . . . . . . . . . . . . 632 Ore separator. centrifugal. O. B. Peck (rl . . . . . . . . . .  11,367 

8g:::; ����r;g �:����w: ilr
ifRfe:::::::::. : .:: :: : : : �:�� Org����::�������� . . ���� . .  �������� . .  I.i���.� •. .  �: .�: 505.755 

8°0��l����:;.
h
b�it:r .r��y' der·::::. :

':.: ':::::::. : �.m Oversboe holder. C. L. Hammerstein . . . . . . . . . . . . . .  505,655 
� Packln� case or box. O. H.Jadwin . . . . . . . . . . . . . . . . . .  505,570 Cot. aerial cradle. A. Wastall . . . . . . . . . . . . . . . . . . . . . . . . 505;79'1 Pad. See BUffin

'W'
ad. 

coufgNfCo�p'\rn2ar coupling. Hose coupling. 
�:g��e���:!·t�rOll: ��W'Ke;,ier::::::::::::::::::::.:. 

8g��� I��
t
�g;�

g
�s�' rilg�: �c.�������: : : : : : : . : :  �:� �:��ll':�������

t
E?H�B!¥.I!n.; .

. ::::::: .. :: .... : ..... � : :  Crozing macblne. H .  Camphell . . . . . . . . . . . . . . . . . . . . . .  505.591 Piano, P. Dutfy. . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447 Cultivator. L. S. Butt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 505.506 Picker. See Frnlt picker. Currycomb, J . Du Shane. "  . . . . . . . . . . . . . . . . . . . . . . . . . . 505,756 Pipe covering, steam, A. W. Shearer . . . .  " "  . .  " . . .  505,500 Curtain ring. J. M. Gnllbert . . . . . . . . . . . . . . . . . . . . . . . . . . 505,625 Pipe threading machine. R. P. & L. B. Curti . . . . . .. 505,593. b��ii ��k;u��ir
o���r

ni..ti�ef�I��ip.; ·tioai.:J : 505,776 Plow. G. W. Stow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  505,732 
S I 505,779 ���r.' rgl:�ea,:�:·p�.p.· Rallsback . . . . . . . . . . . . . . . . . . 505.777 

Dent!\"KI.:'k·tioider; ·R':G: siaiitirougii : : : : � : : : · : : : : :  505.(90 Press. See Baling press. Cheese pres •. Drill Desk. F. H. Cutler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  505.595 press. Desk, combtned sitttng and standinJl. A. Hopkins 505.765 Pressure indicator. M. Greene . . . . . . . . . . . . . . . . . . . . . . . 505,652 
gl:iil��: :g;rr!fu��e.;'at��

g
.w��ggb�I���.

i
�. ���: 505.6(1 pril1�I�: B�'i':fr��.�� �������. ��

h
.I�� .�����.����t: 505.509 Door check and .pring. combined. S. S. Allin . . . . . . 505.7« Printing pre.s perforating attachment. C. T. Door or shutter. fireproof. J. Gascoigne . . . . . . . . . . . .  505,518 

Pro��&��c:haft ... : ·.ierii · beariiig"for" screw.' 'ii: 505.623 
g�r��

r ���kt�lfo����iaiile drier: . . . . . . . . . . . . . . 
· 505.799 

MacColl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5/15.666 
g�i�l:ii�e:;r·�· f.'1I��iicoiiri: : : : : : : : : : : : .' : : :: : : : :: �:� �yg����Fn:��l>�

a
�

s
R�:���·. �' . . ��.���:::::::: : : : : : �:1� Dyeing machine. J. H. Lorimer . . . . . . . . . . . . . . . . . . . . . 505.471 �:::g: ��t:?t���E':"j: ·iiawiey:::::::::::::::::: . . �:rs8 �K����:���i�':ln�"e����I'\I������:::::::::: : �:�i� Pnmp, double-aeting. W. Craig . . . . . . . . . . . . . . . . . . . . .. 1Wl5.«1 

�:;'i,":���Id'���afI'::'btr: .������
l
.��� 

. . ':::::::: . . ::: �:� ��z��: ��¥i':lin�����·. : : :. ·. : : : ·. :  � '. : : : :  � � � :  � � : . : : :  �:&i:1 Egg testing and handling device, W. N. B. Alder- Radiator attachment. A. J. Bennett . . . . . . . . . . . . .. . . 505,589 
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. �429 Rail joint and nut lock. combined. J. M. D. Bland 505.564 �l��� :::��l�:' ��n

.:l.:c1r�· !otJ;�t;'�amo; 'R: 
505.622 ll:n::�· �ofIr:,��' mew,, ' for ' preventiiig; ' De 505,(78 Lundell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  505.665 Monte & Jost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  505.689 Eleetrio motor. R. Ashley . . . . . . . . . . . . . . . . . . . . . . . . . . .. 605,783 Railway .wltch lock. F. Vlerinji . . . . . . . . . . . . . . . . . . . . . 605,804 

Il=:;.:r��:n�g�W�I���y�it�·.�·. ��.I�:::.: � I �ll::y 8:leorg�as���i Hior' !1�=d'G: ·W: 505;48f Elevator hOistIng apparatus, I. B, ColelDaIl . . . . . .. , IiOII,fiII2 M�ear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I!OO,Qi 
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kathvay •• curve or cro .. lnll for cable. E. N. Wal-
It • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . . . • • •  5m,73'1 

l:t�:! f��ir�pJrS����d';':: : : : : : : : : : : : : : : : : : : : :: � 
Regi.ter. See Cash register. ORDINARY RATES. 
ftr��.

h
'll::���:'J�: " " " " " " " " " " " " " " "  500,628 In81de Pqe, eac .. InMel·t!on - _ ,.:. cente a line 

Roller. See Shade roller. Street roller. Uacl' P alle, eacll inaertiou - - - - $ 1 . 00 a line 
Roofing, S. R. Hawthorne . . . . . . . . . . . . . . . . . . • . • . . . ••. . 505,526 
Roofing composition McCook & Seal . . . . . . . . . . . . ... . 500,631 
Rnbber shoes together, means for seCuring, G. P. 
San�:�:r�iieeJ: 't:'ii: 'Stubbe:::::::: ':::::::::::.: �:� 
Saw filing machine, Hulf & Vernon . . . . . . . . . . • . . . . . • 506,626 
Sawing Jogs, treese or spiles, machine for, A. W. 
Scal'!�� .. ifc:ii-Di: 'G: -W: 'WiiliaiiiS::: ::::::::::: :::. :: a 
Scourer. See Wheat scourer. 
Screeu. See Insect .creen. 

Ill'" hor some clas... of AaveTtisements, Special awl 
H,tgher rates are required. 

The ahove are charge. per lI¥ate line-about el¥ht 
words per line. Tbi. notice .hows the width of the line. 
and I. set In agate type. Engraving. may head adver
tisements at ilie same rate per agate line, by measure-
=fve':i' :e�t�tro�

s
'lJffi�

d
�:

rt
!�

e
:

s 
T'g:::�d�; 

morning to appesr In the following week's i •• ue. 

�����is�'t,�.:.·�W�ep8Cker:.·.·.·::.·.·::::::::: Patent Foot Power Mach' Seesaw, folding, E .  M .  Scearce . . . . . . . . . . . . . . . • . . . . • •  
Self-waiting table, G. W .  Jackson. . . . . . . . . . . . . . .  . . . Complete Outfits. Separator. See Boller se

�
arator. Ore separator. 

Separator and scree:a, J. ollock . . . . . . . . . . . . . . . . . . . .  500,m Wood or Metal workers without steam 
�g:1U�!13�'F�

d
� ... �'t,l�. ?" .  �'. �������.��: : : : : : :  an2 . �:"{..;:,n s'l.�cces.��rg;'�;: W� 

ssg=r.�oar.!.';'ftW.Fr"odsat�'-fle��h��f�n.· ·V· ·. E:Ed:: 1i06,'125 LABOlt STVIriG lUacllinel'Yt v _  _ n latest and most Improved for practiC&l 
She:�.

s
U· e. ·.cii;';; · �nd' · ·d·eii ... iiry· · ·  me'chan" 'I's'm,' · ·:t::O: 505,512 Shop Use, also for Industrial Schools, 

- A Home Training, etc. Catalogue free. Crowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • 505.«2 Seneca Fa i l S  Mfa. Co. �g= ::::t:l �=:� �'i.���
e
f�·;';rPn���ciges 605,51!'1 695 Water Street, Seneca Fills N. Y. 

of, H •. S, .Reynolds. . . . . . . . . . . . . . . .  . .  . . .  . .  . .  . . . .  . .  . 675 
Shirt stretcher, O. J. Marsh . . . . . . . . . . . . . . . . .. . . . . .  . 
Si!<Dal system, block, C. A. Weller . .  : . . . . . . . . . . . . . • •  
Slag, apparatus for treating, M .  W .  lies . . . . . . . . . .  . 
�I:fe ���:!.,:. F1!iJ�:·:::.·.·. ':::::. '::. '. ':. '. ':. :.: ..... '.: 
Spectacle ;frame, A. E. Francis . . . . . . . . . . . . . . . . . . . . • •  

\tv I L S  0 N 0'1 (0 I R O N  R S  S T A N D A  I M p R �  P L A N £. . 
R D  S I Z E S  r W. A . W I L S O N  Spindle retaining Ilevlce

/. 
J. H. Northrop . . . . . . . . . . 

SPI��hrr:f:': �.����.�� . .  ��.���
I
.��.����� � IMPROVED LATHES -ODERN Spinning macbine spindle, C. G. Buttrick . . . . . . . . . . 505;50'1 .w. 

�g���'boiJ��:3�t' N.''J.��iarkweather . . . . . . . . . . . 5m,491 ENGINE DESIGNS Sta�:loe������� . . �����.  ��?���.�' . . .  �: 505,6119 Also Foot Lathe)!, Tools and Supplies. Catalolflle Free 

K EPT I N S T OC K .  R I VER S T  R O C H EST ER N Y  

Steel Ingots, soaking pit for, A. J. Shaw . . . . . . . . .. . .  006,728 Sebast'lan Lathe 00 lilli-lee Culvert IItreet 
Stone cutting and .tone dre •• lng machinery, 
Stencil plates, making, J. Brodrick . . . . . . . . . . . . . . . . .  505,698 1 • CINCINN A'l'I, OIIlO. 

Sto�����!'iitI';;n ��ro�':.'I:G.·:M:: iireiiiig: : : : : :  O I L WE L L  S U P P LY Go Store service apparatus, J .  H. Goodfellow. . . . . . . . .  458 • 
Stove, T. N. Hallanger. . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  463 · 91 &; 92 WATER STREET, 
�t:�:'0�f�::'W.·Fiii.;. : : : : : : : : : : : .i;OO,«8:006,"9; m PITTSBURG, PAt 
�t:�:

, 
����

b
6�{n�; W-.��::;.;,:: : : : : : : : : : : ::::: m Manufacturers of everything needed for 

Strap ioop, E. G. Latta. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  710 A RTESIAN WELLS Street. roller. C. K. Pickles. . . . . . . . . . . . . . . . . . . . . .  . . . . .  800 for either Gas 011 Water or Mineral Tests Street sweeper, J. R. Gallagher. . . . . . . . . . . . . . . . . . . . .  466 BOilers, Eiiilnes, Pipe Cordage, Street sweeper, J. C. Slawson. . . . . . .  . . . . . . . . . . . .  . .. . .  '196 Drilling Tool., etc. liLustrated S
WI;:;�N, �'b��J�� . . ���,:,.

t 
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e
8!\l!'�:I'i��'tatie�· Wol1f . • . . . . . . . . . . •. OOf>,tu5 

Tank. See Gas holder tank. Telephone circuit, T. Spencer . . . . . . . . . . . . . . . . . . . . . . .  !i05,730 
�gWr�:J;l�P��1v�a���.�::::::::::::::::::: : =:� 
Thill coupling, T. Ransley, Jr . . • • • • • • • • • . . . . . • • • • • . .  605;674 

�gm gg:�li�: I: :r.W�I.fei::::::::::::::::::::::.: = 
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e�:�\tf{::il�!:, A. M. Lawrence . . . . . . . . ... . 505;'173 
Tire, bicycle, C. �. I,uburg . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Toy howll�alley, W. S. Reed . . . . . . . . . . . . . . . . . . . . . . 
���: G: ��

i
��wtoii: : : : : : : : : : : : : : : : : : : : : : : : : : : :  

R,�!:. �����: .�: .�: .�����:::::::. :::.i;OO,MiJ: 
Typewrtter cablne� M. Bancroft . . . . . . . . . . . . 506,686; 
���tfng":':a;ine�j��er·.·.·.·.·. ·.·.·.·.·.·.·.·. ·.·.·.·.·.: 
Typewriting machine, J. A. Hamilton . . . . . .. . . . . . . . . 
Umbrella cover, Nichola. & Tachau . . . . . . . . . . . . . . .  . 
Valve, E. C. Henn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Valve, G. H. F. Schrader . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Valve, automatic .top, H. W. Forslund . . . . . . . . . . .  . 
Valve controllin!i mecnanism, E. W. Harden . . . . . . 

VELOCITY OF ICE BOATS. A COL-
lection of intere.tlng letters to the editor of tbe SCIEN_ 
TIFIC AMERICAN on the que.tlou of tbe .peed of ice 
boats, <*moDstrating bow and why it is that these craft 
sail raster tban tbe wind which propel. them. Illu.trated 
with 10 explanatory diagram.. Contained In t!CIENTIFIC 
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. 
To be had at this office and from all newsdealers. 

Mounted · Lightning Screw Plate. 
Send for Catalogue. 

rf,(11!!f'$tEi(I'jI&�'��. --I P''i.'7c=c '" _ ili_ -�;.;. �,-,,�:1:J£,"_�� , -Ij)) - - -
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w. L. DOUCLAS 
$ 3 S H O E  G-e:a.�=e:u. 

Best Calf Shoe In the World for the Price. 
w. L. Douglas' name and price is stamped on tbe bottom before � 

leave tbe factory to protect you against IIIgh prices. Dealers who make 
the price on ullstamped sboes to suit themselves,cIIarge from $4 to $5 for 
shoes of tbe same quality as W. L. Douglas .3.00 Shoe. I f  you wish 
to get the best slloes in quality for your money it will pay you to examine 
W. L. Douglas Shoes wilen next in need. Sent by mail, PoetaPo 
Free, when sboe dealers cannot sup

r.
ly you. Send for catalogue Wlth 

full iDst.ruc:tioWi how to order by mai • 
W. L. �UGLAS. Bolt BB1, Brockton, 1IIas80 

TO BUS I N ESS MEN 
The value of the SCIENTIFIC AMERICAN as an adver

tiMing medium cannot be overe.tlmated. Its circulation 
Is many times greater than that of any slmllar journal 
now published. It goes Into all the States and Territo
ries, and I. read In all the principal I1brarles and resding 
rooms of the world. A business man wants something , 
more than to .ee hi. advertl.ement in a printed new.
paper. He want. circulation. This he has when he ad
vertises In the SCIENTIFIC AMERICAN. And do not let 
the advertising agent Influence you to .ubstltute some 
other paper for tbe SCIENTIFIC AlIIEBICAN when se
lecting a li.t of publication. In which you decide It Is for 
your Interest to advertise. This Is frequently done for 
the reason that the agent gets a ,arger comml •• lon from 
the papers having a smaIl ctrculatlon than Is allowed on 
the SClBNTIFIC AMERICAN. 

For ratee see top of first column of this page Or ad
dre88 MUNN & CO., Publi8hera, 

381 Broadwav. N ew York. 

CIGAR CUTTERS. 
STERLING  SILVER. 

��I �e�:;:t f�� a"'g"::;Re:� 
A 

Well adapted for prizes or fa-
::,� .. :t'l:��A:.:t�1�

E
a8"Ii'i.EII'

B
J!:'� 

.. lel·s. If your jeweler has not got 
It and will not order it, .end to us 
and we will flll order throngh some 
reliable dealer. 

' ."; Prlce, , 1 . 50. 

Enos Richardson & Co. 
23 Maiden Lane, New York. 

HOW TO MAKE CLOTH WATER-
proof.-Reclpe and directions for waterprOOfing cloth. 
intended for uniforms for VQIicemen, railroad emplor�8 
and others. Contained in SOIENTIFIC AMERICAN SUP
PLEMENT. No. 907. Price 10 cents. To be had at thl. 
office and from all newsdealers. 

SINTZ GAS ENG INE  00.  
GRAND RAPIDS, MICH" 

U. S. A. 
Manufacturers of the Sintz Sta
tionary and "larlne GaM and 
!*':8�A

n
10:\���aim.fsf3=� 

LigCting. Run. with manufac
tured or natural gas - Boats and 
launcbes. Prices within the reach 
of all. Ill'" Send. for Catalogue. 

Mention this paper. 
THE PHOTO - M ECHANICAL PRO-
cesse •. -By S. R. Koehler. An exhau.tlve paper on the 
photo-mechanical proces.es wbich are so largely em-
����

e
p�c�t��: l:,"t':,

e
�!e�a.M�r f�

e
bg��:

u
:�

o
�e�o�r�r; as illustrations or independently for the portfolio or for 

framing, and the ultimate aim of which Is to replace the 
older processes by cheaper, simpler. and more reliable 
methods. Contained in SCIENTIFIC AMERICAN SUP-
!�::E;'�h ��·io���� '0�fhe���es�n�09b-:.3hadP�cM� 
office and from all new.dealers. 

DRILL CHUCKS. Write "THE PRATT CHUCK CO,,:' ClaYvIlle, N. �. U. S. A" for 
free lliustrated catalogue of POSI'.·IVE DRIVIl'iG D R IL L  
CHUCK",,_ showlng- the only Pllrfect system ever devi.ed for 
holding and driving drill •. 

Forel .. n AlI'enciea , Ph. Roux et Cle., M Bonlevard du Temple, Paris, France. E. Sonnenthal, Jr., Nueu Prom
wade No. 5. Berlin. Germany. Selig, Sonnenthal & Co., 85 Queen Vietorla Street, London, E. C., England. t6!!III!:: lIARlUSON CONVEYOR ! � � m!_ 6rain, Coall Sand, Clay, Tan Bark, Cinders, Ores, Seeds,k 

�.I BORDEN. SELLECK & CO. , l":':M:'l's, } Chicago, IlL 
;:l�; f':.�IrJ:r31."...!�::b�J'e.. ��J,ri>.·sYiiii98i; 

vedt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�:C?JI�W.�: �a!';1'J::��.'.':::::::::::::::::::: : :  
;:tl�: =f�t��iJ:8.·E�tr�fiey: : : : : : : : : : : : : : : : :  M8 
;:gi�l: ·�f:"�.�·r�::': · attachment' for: w: · iD: 006,701 

Wile" & Ru
�
sel l Mfll". Co. , Greenfield, Mass., U.S.A. 

SCIENTIFIC AMElRIQAN . DY�A¥O. 

IF YOU HAVE AUY SMALL ARTICLES Descriptfon of a plaln s1hInt-wound dynamo it Simple A New and Valuabte Book. 
Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

���l,ga���.
n
:.¥e�;���:::::::::::::::::::::: 

Wagon brake, automatiC, Smith & Landes . . . . . . . .  . 
Wagon,lumber, P. Gimau . . . . . . . . . . . . . . . . . . . . . . . . . . .  
;:t:::,ga�.r'i.�rro::,t�in':'in��l�i�: :: :  :: 
Washing machine, L. D. Swaim . . . . . . . . . . . . . . . . . . .  . .  
Watchcase pendant, F. Mink . . . . . . . . . . . . . . . . . . . . . . .  . 
;:t: 11= g�r=�J��'!'i:'k:!h�i.�����: : : : :  
Water heater, Long & McCumber . . . . . . . . . . . . . . . . . .  . 
;:if�m.����r:ii.���lnA.�b?b��Ii:: : : : : : : : : : :  
Welt malOng machln.e •. French & Meyer . . . . . . . . ... . 
Wheal sconrer. G. V. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . 
Whee . . See 0111' wheel. Fifth .wheel. Metal 

-;,.���.whre't�lllewheel. Sandpaper wheel. 
Wheels, making, W. W. Speer . . . . . . . . . . . . . . . . . . . . . .  505,612 
Wind wheel, J. C. Walker . . . . . . . . . . . . . . . . . . . . . . . . .. . . OOQ,'l36 
;:;:�lUl.
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• constrUction, capable of .u plying a current of from 60 
in Brass or Iron that you want manufactured to 76 UO-volt incandescent �ps. or of being used as a 

6 h. p. motor. Thl. machine was constructed especially 
in quantities write to THE JONES BROS. ELEC- for the benefit .of the readers of the Scientific AmeriCan, , t¥oMr. W. S. BI.hop, of New Haven, Conn. It i. de-TRIC CO. , 28-30-32 West Court St. , Cin'ti, O. ed to meet the wants of mechalilcs and amateurs . w 0 de.ire to con.truct a simple dynamo for their own 

PRESS, sa 
Larger .Ize. for cirCniars, ea. 

SCIENTIFIC EXPERIMENTS. - D E· 
scription of some sltnple and easily performed scientific 
experiments. FoucaIilt'. pendulum, exchange of water 
and wine, the bird in the cage, the :live-pointed stm;. the 
.um of tlie angle& of a triangle, surface of the spnere, 
with 6 lliu8tratlons. Contalned In SOIENTIFIC AMERI
CAN SUPPLEMENT, No. �,.:.. PrIce 10 cents. To be 
had at thla oftlce and· from all newsdealers. 

DBe, but who do not care to enter into the subject llCI.en
tl:llCally. Wlth :u lliDBtrations. Contained In SCIENTIJI'lO 
AMElUCAN SUPPLEMENT. No. S61i. PrIce 10 cents. To 
be had at thl8 011108 IIDd from aIl ll8Wldealerll. 

Wire tabric machine, J. C. Pope . . . . . . . . . . . . . . . . . . . .  Il00;00'1 Wrench, J. Foley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  505;613 WM . IRAYER TAN K  WO RKS.  
DESIGNS. 

tf����YD.sw���·:.· . ........ :: . ...... : .• : •• ::: •• ::: •• : •• :::: : : �:� 
Bath tub. E. L. Dawes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22,800 
Bowl, C. C. Wlentge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,198 
Can opener, A. F. & W. Mel .. elbach . . . . . . . . . . . . . . . . . �O 
Carriaae Jlprlng, C. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,8U 
Dlsh, S.· W. Babbitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,'1119 
Fabrlo, W. S. Friedlander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22,800 
i��:In"::.t�:M:�����.�=-�: : : : : : : : : : : : : : : : : : : : : :  1m 
���,���·��·S��:::::::::::::::_tc:i �� 
Sad Iron, J. W. Brown, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22,8U 
;:n �"S"Je;tnt�::,�'i:AiiiD.oiiier:: : : : : :���� = 

TRADE MARKS. 
Beer and ale, O'Donnell & Duer Bavarian Brew-

ing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.656. 23,667 
Boots; shoes, and leather, Foot, Schulze & Com-

pany . . . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.643 
Brick •• retorts. tiles, quarles, pipes, lumps, and 

other articles made of lire clay, J. Cowen & 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 23,653 

Caps, ·detonatorB; cartrldjre., and .hells. Zuud
hutcben und Patroneufabril< vormais Sellier & 
Bellot. . . . .  . . . . . . .  . . . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . .  23,650 

Collars and cnll's, T. D. & J. L. Neelands . . . . . . . . . . . . 23,642 
Dishes for table and toilet DBe, Jones, McDu1ree & 

Stratton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,646, 23,647 
Disinfectant., Newton, Chambers & Company . . . . .  23;664 
Hooks and eyes, A. Steinhardt & Bro . . . . . . - . .  . . . . . .  23;648 
il::ll��:f':f�

un
��loc::��

n 
i� Ja�d !i't.iniBi 28,659 

nse, oily, n Pearson . . . . . . . . . . . . . . . . . . . .  23,662, 23,663 
�::Al'!�:1lxc:.:1.��� ¥.=l!i &�J!,.��:: :::::::: I� 
Paper, writing, L. A. Lebmaler . . . . . . . . . . . . . . . . . . . . . .  23,6« 
Remedies for nervODB disorders, Morrison & 

Banta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  . . . .  . . .. . . 23.660 
Remedy for seaslckne ... F. R. Totte'nham . . . . . . . . • .  23,661 
Rivets, wa.hers ..... b1llT8, and like articles of copper 

and brass, .. lume & Atwood Manufacturing 
she���r;��e:,;.tiin: Cbambers'& ·Comp;wj.:::.:·:::: �::ml Sifting machin� C. Haggenmacber . . . . . . . . . . . . . . . . . 23,654 
�:i��e�o�� a:.r';<;,\������4b· 'ciharms; 23,652 
Wh'f.':" :"':��8�e:ier�.���·:.·.·::.·.·::.·.·::::.·:::: :  �� 
an� �i!�f�g �g:fo of t��Ill'.:r:-�; :'�f't��t 
Is.ued since 1B63, wlIl Te furnished from this Office for 
25 cents. In ordering please state the name and number 
of the patent de.lred. and remit to Munn & Co., S61 Broadway. New York. 

v��..:t�:,�p�n�: r:.Ve::g�n�
e 
��J

e
?n bl;'�f��: 

(Zolng Ii.t. pro�ded they are Simple, at a cost of $40 each. 
I f complicated the cost will be a lIttle more. For full 
instructions address Munn & Co., 3Il1 Broadwa!, New 
York. Other foreign patents Dl&J' &Iso be obtalnuu. 

(INOOBPORATlIID.J 
laaufacturen of IrOI aud Steel 

STORAGE TANKS. 
OFFICE, 

3d Floor, Rookery Bldg. 
CHICAGO, ILL. 

Rubber Rol ls and Wheels. 
Power W ringing  Machines, Drying and Ventilating 

Fans. All styles of Truck8 made to order. Catalogues 
free. GEO RGE P. CI,ARK, 

Box I,. Windsor Locke, Conn . 

and Stave Mi l l  Machinery 
and Veneer Cutting. 
Send for cat. A. 

Handie Machinery 
for Turning Handies 
for Brooms, .Ax� 
etc. Send for cat . B. 

Pnlp Ma
Send for 

Improved Gange Lathe. Lockport, N. Y. 
T
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E amd how to DBe ; with an' engraving. Practical direction. how to prepare the gelatine Dad. and al.o the aniline Ink by which the copies are m"'!feJ how to applT the written letter to the PIIod. how to <aKe 01r copies of the letter. Contained In SmlliNTIF:tC AMERICAN SUPPLElIIENT, No. 
:l:sdeal[

l�: �J:rtsFoOf tr:::�� oftIce and by all 

The McDONNELL 

Gorm Proof Filtors 
REMOVE MICROBES 

-AND-

FOB SALE. 
ADDBE88 

North American Pholograph 
30 Park Place, 

New York. 

Masonic Temple Bldg •• 
Chicqo. 

IMPROVED TROLLEY SYSTEM.-DE-
.cription of an Improved overhead system of electric 
traction recently adolLted by the Ejouth Sta.lfordshl�e 
Tramway Company. With \I engravlDg •• Contained lD 
rtf�:��oAb����!r JI��

L
c!��

T
fr�::; !t�:ew.�,s� 

ers. The same nnmber contain. a de.cription (with 2 
illustration.) of a new electric tramway at I:arls, and 
��d�ltes':fil:td��'::'����r.::!'.

s & Halske'. electnc railway 

1 �,500 Reeelpts. '08 Pagee. Priee $ 5 .  
.Bownd m Blieep, $ 6 .  Half-Morocco, $8.:'0. 

Thl • •  plendid work contains a careful compilation of 
the most DBefnl .Receipt. -and Replies given in the Note. 
and Querie. of correspondents as published In the Sci
enrilic American during the past fifty years ; together 
with many valuable and Important additlon •• 

Over Twelve Tholl sand selected Receipts are 
here collected ; nearly eve

'!. 
branch of the useful arts 

��l��grr::f.1�d :��: �lac� 1����h:,::.v,w:
enslve 

The work may be regarded as the product of the stud
Ie. and practical experience of the ablest cheml.ts and 
workers In all parts of the world ; the luformatlon given 
belI1lJ of the highest value. arranged and conden.ed In 
conCIse form convenient for ready use. 

Almost every inquiry that can be thought of. relating 
to formul", nsed In the various mannfacturlng indDB
tries, will here be found answered. 

Instmctlons for working many di:ll'erent proce.ses In 
the art. are given. 

ThOBe who are engaged In any branch of industry 
probably will :lind In thl. book much that I. of practlc&l 
value In their re.pective callings. 

Those who are in .earch of independent bDBiness or 
��P�i�:�\�1'Ja��.f t� we

h�':f:�.�r��d.fe1r=t 
suggestions. 

pr Send for Descriptive Cwcular. 
MUNN & 00., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 
381 Broadway, New York. �_]{ :=�A_NRTSONS HOROLOOICAL INSTITUTE. 

� l' tile W ATGH TRADE 
--...... _. 

Engraving and Jewelery Work._� 

All Kind" of DiI.ea"e Germs. ur- Circular free. PARSONS, IDE  & CO.,  302 Bradley Ave. , PEORIA, I LL. 
Is a .FIlteT and Cooler Oomllined. 

The Ice as it melts Is flltered. 
No other II1'&vltT fllter does th1a. 

The MCConnell FIlter CO. 
B11l!'J!'ALO. N. Y. 

MAfE"\l«iUR- M EOHAN IOAL ENG INEER OR  D RAUGHTSMAN � 
Or qualifY to take charge of or to superintend the manufacture of machinery, by de
voting yonr idle hoors to Home "'tady by the method of THE CO RRESPOND. 
ENCE SCHOOL OJ!' MECHA IHC8, Scranton , Pat To begin, students need only 
mow how to read and write. Moderate ohar&"es. Send for JrBJIIE ClrcnIar. 

© 1893 SCIENTIFIC AMERICAN, INC.



OCTOBER 7, 1 &)3.] 
FoundetS btl MathMD Cartll. 1'18ii. 

H E N R Y  CA R E Y  B A I R D  a. CO. 
I lI daRt-rlal PllblloherB. Booklellera, aDd Importen, 

"i I II WalDut St •• )'hUadelphla. Pa • •  U. S. A .  
P-Our new and Revised Catalogue of  Practical and ScientUlc Books. 88 P&lle8. 8'00. and our other Catalogues and Circulars" the whole coverinll every branch of Sci .. enoe applied to the AI't8. sent free and free of postage 

to any one In any part of the world who WIll fnnilsh liis address. 

Successor of the " Unabr1d8ed." 
Ten years spent in 

revising, 100 editors 
employed, more than 
1300,000 expended. 

A Grand !duoato!' 
Abreast ofthe Times 

A Lihrary in Itselr 

Invalua.ble in the 
household. and to the 
teacher, professional 
man, self"-eduoator. 

your BookseHerto POW- It to¥ou. 
l'nbllBhed by 

G. & C.MERRIAM cO.,Sl'JIIl{GI"IELD,MASS.,U.S.A. 
I17"Send forfree DTOOlMlCtulI ccntaln\nir 

piijf8s , Illustrations, t.estllnonJals, etc. 
W-Do reprints of ancient 

VANDUZEN SJ��M PUMP 
THE BEST II THE WaILD. 

Pumps Any Kind of Liquid. 
Alway. Order, Dever Olog. Dor 

Pump GuaraD"eed. 

Cataloll'ues Wanted.-Messra. Segt:ove &; Lord, Mechanical Engineers of Retalbuleu, Guatemala, Central America, solicit cataIognes, prices, and discounts from American manufactnrers ; eSJlflciiI.Ily of EDldnes, Bcilers, Water Wheels. Electric Plants and Power 
TransuiJ88lou, Sugar and Co1ree M.achinery. 

I, ORE .BRIAIER · Capacity up to 200 _;per hour. 
Has prodnced more ..... " road metal, and broken m� ore thaD all otber BreWe s combined. 

M!,\�=.OfS:��!�:"'�� 
OATES I R O N  W O R KS, 

!itt C So. {! l h  .... " St . . (lhicall'o ItJ:�L=fuS��� 

J tituti fit !mtritall. 

TU R N E R  ROTARY ENIINE  . combines the uses of 1. A n A ir Compressor. Delivers air at 00 lbs. In a 
2. "tr:y l'���o�. a��r�f:�� :g'��I':.",:otary 

3.�cu u m  Pump. Keeping the gauge at 28 Inches, a steady pnll. 
i: �:�:� rl'!.':'!;. �a':, s���'!S�&��=.Ny as a .pnmp and motor. Small size worked by hand ;  iarJ{er by steam, water, air or ordinary belt power. N o  Varves or S)!rinll"s. Made by TU" ner Machine Co •. , l'iew York, Manufactnrers of the Turner Painting Macnme which painted the interiors of the buildings at the World's Colum
bian ExpOldtion . 

C/n"c'U/ar on�ation to TUR N E R  &; CAFFIN, I. J. 34-33 ach'.J' Hal l ,  Jackson Park, Chicago. A geuts anted 'for above in every State. 

MASON & HAM L IN  
SOREW STRINGER 

One of tbe Kreatest improvements in the history of the Piano Forte. 
Keepl!I�':.�

,
:m:�

e
i 'D!'::l:'I

e. 
Qu ality of Tone I'u rer. 

pr Full1/ lllUlltratea Oatalogue .mt on 
application. 

Ma.son & B�n Orgau & Piano 00. 
152 TREMONT ST., BOSTON, lIIAss. 

THE MODERN MARINE BOILER. 
By A. B. Willits, U.S.N. Descrlvt!.on of the principal 
featnres of the boilers of the Unlied States man-of-war 
New YOrk .. WIth a plea to inventive minds for the pro
duction ox a type of boiler which shall dO away wltIi the 
neceSSity of the rresent enormouaIy iar!l'," and heavy 
to;Msi::au�=� �6��":10�'!.b�U':e!ti� W:�J.:e conjointly. Contained in SCIlONTIFIC AlIlERICAN SUPPLEMENT, No. 8"0. PrIce 10 cents. To be had at this ollice and from all newsdealers. 

Irreapectlvf 
of prlce, 

TH E BEST. 
The most complete writing JIlB. chine made. Bend for Illustrated Catalogue. 

" OLD RELIABLE INCUBATOR " 
Leads Them All. 

More 1 est imonials 
for same nnmber of 

� �':;i=tc�:d�� any 
, � il! rar Send 4£. ill stamps for 

1:';;; � lilust.rated Catalogue. Full 
� � § of valuable information. 
�::!i= ADDRESS 
Rel iable Incubator & Brooder Co. , Quincy, I I I .  

BREATHING IN ITS RELATION TO 
Singing and SpeakinK.-By E .  H.  Van Deusen. M.D. A ' paper of Kreat value to voice trainers. discussinK tbe 
�:��:!''::����I �e�r:�l�::'��ls�'tt�!l�l:':' sll:;��;J�� SmENTIFIC AMERICAN SUPPLEMRNT, No. 9113. Price 
10 cents. To be had I\t this ollice and from all news-del\lers.:...... ________________ _ 

GUNS Rilles, Ammunition. , Ravelv ...... KDDAKS. 
arOBmO a 'TBLE'l'IO GOODS. 
oos:'Pi��'b".Ml'.'b�fu:. 

DIAMONDS, MANUFAC'l'URE OF.-
An Interesting description of Mr. Henri Moissan's method of manufacturlng diamonds artificially from carbon and 8U5Z'ar by means of an improved electric furnBce. With 2 Hlustrations. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 904. Price 10 cents. To be had at this office and from an newsdealers. 

* THE . , MUNSON " TYPEWRITER. * 
This macblne Is an "evolutiou," the outgrowth of years of experience and the best ::::'�f :t�=';,. w0'i" IsItUrl:�P�:U!Yf:'8h:�uon�t� the 

Easil y  operated, WIth Unfversal Key Boar1. 
INTEROHANGEABLE STEEL TYPE WHEEL, 

, darable and easil�� In order. 30 keys, 00 characters. Weight. WIth carry_ ing case, 16 pounds. Sp8eI"al wheels for dl1rerent languages. Send Jor c\rcular to 
* * THE lU:'UNSON TYPEWRITER CO., * * 

162 S. La Salle Street, Chicall'o. 111.,  U. 8. A. ?ain 
.

�EL T I NS of .Varlous Styles, ELEVATORS,  CONVEYORS,  A COA:L MINING and HANDLING MACHINERY. 

The J E FFREY MA N U FACT U R I N O  CO., CO L U M B US, O. , 
pr Sena for ''99'' CataioglU! "C." Branches: CHICAGO-NEW YORK. 

PUBUC WORII DEPARTMENT, Perfect Newspaper File CAIRO EIYPT. , , The Koch Patent File, for preserviDlf Newspapers, Mag_ Several applications havJng been made for the estab- azioes, and Pamphlets. has been recently iIilproved and lishment and workiDg of tramway lines in the City of price reduced. Subscribers to the SVmNTII"IC AMERICaIro and its enVirons, this Ministry decided to author- CAN and SL'DDNTIFIC AlIlERICAN SUPPLEMENT can be be the laying of the lines and branches indicated in s�plied fcr the tow price of � maII, or �.26 at the Agil!n.°i-I'B���?���c:::.fv';'d at tbls MInistry np to 2 s��T�i<f"mmll��.. in girl.des:t4-ece=�� 
noon on the 1st February l89f. everr one who WIshes to preserve tlie paper. Addri!s8 Persons tendering for the construction of these lines MUNN & CO . . Publishers SCmNTIFIC AHBRICAN must Indicate the WIdth, the dimensions, and all other disposition. of the line and the roiling stOck, &8 well as tbe amount of annual compensation to be paid to Gov-
�"'l!r.. per maximnm trip (Klven In Art. 13 of the Act of Concession) to be chaiged Is al80 to be stated In the olrer. Copies of the Act of Concession will '1.����t� 
It::i�t�hJ'f 'P:.tYtc Wo:.:?" by letter. a 

The ElrYJItlan Government reserve to themselves the right o£.electiDlf and _"tlng whichever o1rer they prefer, or even of' net acceptiDlf any o1rer, whatever its advan<agea may be. 

THE GENESIS AND EXODUS OF 
Steam.-A lecture by George H. Babcock, delivered in the Sibley Col lege con •• e. Contained in SVIENTII"IV AMERIVAN SUPPLEMENT. No. 908. Price 10 cents. To be had at this omce and from ail newsdealers. 

Astronomical Telescopes 
of superior defining power. 

PhotOll'raphie Len .. es, etc. 
Mannfactured by 

W. & D. MOGB, 
Bayo_e, New Jersey. 

pr Send for catalogne. 

VOLNEY W. MASON " CO. 
FRICTION PULLEYS, CLUTCHES, ana ELEVATORS 

- PROVIDENCE, R. I. 

ITEEl TYP E  FOR TYPEWRITERS 
Stencl:t Steel Stamp!!, Rubber and 

Mol:.e anITx'::.��':1 �ork. Sma��:"W =�t�::Ct.man-
York Stencil Wks . 100 Nassau St., N .Y 

Village Fire Alarm System$ 
Low cost, V ery  e1Iicient. ,: 

ABATIS ELECTRIC MFG. CO. 
1 4,9 Fifth Avenue, Chlcall'o. 

i THUMB SOREWS and 
011 ANY DESCRIPTION. 

. ENGINE CASTING8. 
Booklet on receipt of stannp. 

A. J. Weed &. Bon, 106 LIberty Ill, N. Y. 

NUTS 

Columbian Des k  Catalogue .60-
pages, � 7(;. DeSks from $6.00 to $600.00. • • • •  

'...Alneriican Desk & Seating Co. 
Av., CHICAGO. U.S.A. 

OaMata, 
Trade Marke, 

Coprrla:hte, 
Deelgne, etc. 

BIT 
Hores !i\MO O T H ,  RO U N D ,  OVAL. and SQ UA RE HO I . ES. M ortiNing Cor .. Boxe ... 

letc. Invaluable to C&rpenters, Cabinet and Patterri Makers. High-1!�!!!!!!I:=========-!!!!1lest Award. Send es.OO for set � to U.s), In neat case, or 5Oc. for 
BRIDGEPORT GUN IM�iLIJlJiF"���.?"" Wlth D1 'Jrg ��;adway. New York. 

Handbook and information concerning Patents sent free of ehanre. Oldest bnreau for securing Patents In America. Over lOO.OOJ applicatiOns have been 
IRed by MUNN &; Co� 361 Broadway, N. Y. 

239 
NO� El.EADY ! 

Fou'l'tetmth Edition of 

Experimental Science 

1 2 0  I'all'es and 1 1 0  Superb Cuts added. 
The unprecedented sale of this work shows conclusively that it is the book of the age for teachers, students. experimenters, and all others wbo desire a general kn�":;\:,�'i,�f �.!H:�c�o,:-t!t��':ffn 1:!IY:'f:dition WIll be found the Scientillc Use of the Phono�ph, the curious 

�t��t��':"�:w �.nn::":!W.:n8�Ic':lcm:-sfg��r:� 
PJ'��e �:�J'nJI:�Jj1�.!� ��ji,::y:rlp��� 
gaphy• Hand Cameras, Cane Cameras, etc.; 
el.st:�rI 0::.1 o&:.�r�!"'°fg R,��; 
�t���:l::�ie�t�'kc :��. �f7n�eg:t�od:�e�� tillc readers. 

S(() pages, 782 fine cuts, .snbstantlally and beautlfglly bound. Price in cloth, by mall. $4. Half morocco, $3. 
p-Sma for illmlratea circular. 

M U N N  &. CO., Publ ishers, 
Office of the SCI E N TI FIC A M E R I CA N ,  

3 6 1  BROADWAY, N E W  YORK .  

Useful Books! 
Manufacturers, Agrlcultnrlsts, Chemists, Engmeers 

Mechanics Builders, men of lelsnre and profession .. 
men, of all classes, need good books in t,Jie line of 
their respective callings. Onr post ollice department 
permits the transmiSSion of books through the malls 
at very small cost. A comprehensive catalogne of 
useful books by dl1rerent authors, on more than IIfty 
dl1rerent subjects, has recently been published for 
free circulation at the ollice of this paper. Subjects 
classilled WIth names of authors. Persons deslrinK a 
copy have Only to ask for it. and it WIll be mailed to 
them. Address, 
M U N N  &; C O . ,  361 Broadway, New York. 

POSITION OF PATHOLOG Y  AMONG 
the Biological Sctences.-An interesting lecture by Prot. Rudolf Virchow, taking the outlines of modern medicine as tbe subject of conSideration, and sbowing the place oceupied bv patbolollY Bince the new Bcience of biology bas sprunll up. Contained in ScIl!lNTU'IC AMERIC4N SUPPLEMENT, No. 906. Price 10 oents. To be had at tb,s omce Hnd from all newsdealers. 

� SAL [  . S E C OND H AND DYNAMOS c MOTOR'" L.. , � [ r� D  roF;. P� ICl  L I S T  t \.) 
N O W O T N Y E. L E. C T R I C C O  , C I N C I N NAT I O H I U  

gtar * �ap$ 
By Richard A .  Proctor, F.R.A.S. 

* * * 
A aeries of twelve elegantly printed Maps of the 

Heavens, one for every month in the year. Spectally 
prepared for use in North America. With deScriptions 
accompanyil1l! each map, giving the names of the prin
cipal stars and constellatiOns, shoWIng their relative 
position. at given hours and dals of tbe month. 
A most beautiful and convenient work, specially 

adapted for the use of those who desire to acquire 
a general knowledge of the starry realms. 

To which is added a description of the method of 
preparing and using artillcial luminous stars as an aid 
in IIxlng in the mind the names and places of the 
various stars ana constellations. by Alfred E. Beach. 

Altogcther this Is one of the most popular, useful, 
and valuable works of the kind ever published. 

One quarto vclu!De, elegantly bound In clotn. Price 
82.30, postpaid. 

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

© 1893 SCIENTIFIC AMERICAN, INC.



O R I H N ARY RATES. 
I n si d e  P a g e ,  e ll c h  i n se.'tioD, .. 7 5  eent8 1l li n e  
R a c k  P a g e ,  eaell i n sel"tion, - .. $1 .00 a l i n e  

IT' Fo'r some cla.'1ses of AdverHsements, Special and 
HigJier rates a')"e requiu(l. 

'l'he above are charges per agate line - about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may h ead adver
tisements at the same rate per agate line, by measure... 
ment, as the letter press. Advertisements must be 
received at Publication Office as early a.� Thursday 
moming to appes.r in the following week's issne. 

COLD FORGED PRODUCT. 

Forged Wood Screw 
Patented May 10, .July 19. 1887 ; oct. 29. 1889 ; 

Aug. 19. oct. 21. 1800 ; April 7 May 12. 1891 ; 
.July 19. 1892. 

I t!iil A dvantages aloe : 
1. Stronger than 8. common screw. 
2. Uniform and wide slot. 
3. Requires the use of but one bit in hard 

wood. 
4. Inserted easier. 
5. Centralized point. 
6. Superior holding power. 
7. The screw being Cold Fore:ed. instead 

of C u t .  leaves on its entire surface a 
metallic skin. 

ar Send for samples to 

A M E R I C A N  S C R EW C O. 
P R OV I D E N C E ,  R. I .  

KD O A KS $6.00 

$100.00 
TO 

Eastman Koda,k Company, 
j Send /fW } 
I CataloJ[ue. Rochester, N. Y. 

", to OO H. P. T HE Motor of 1 9th Century � can be used anllplace, to doanll 
:,!kN���� !an¥.�

nSi� !
B�� 

�::r
e

!S
! 19..<;t.,�t'; �a�o ��'Fo; 

for all places and purposes. UDst 
f ''''-

_ oj Olleration about o-ne cent an 
hour to each indicated horse pow
er. For clreulars, etc . . address 

E_ .... Ru.r,BIti-n CHARTER GAS ENGIN E  co. 8D1PL1cm. S.nn. . P. O. Box 148. Sterlirur. I I I .  

Scientific 8� Catalogue 
ItEC I>: N T I. Y P U B L 1 8 HEJ). 

Our new catalogue contain in� over 100 pages. incl ud .. 
, In" works on more than tlfty dilferent subjects. W i l l  be 

mailed tree to any add ress on appl ication. 
ltl lJN N  &: C O  . .  PUbl i sher. ScientiOc A merican. 

361 Broadway, New York. 

OVER 
30,000 SOLD. 
OTTO GAS ENGINE 

"OTTO" 
GAS AIlD GASOLINE 

E N C I N ES. 
� t o  too h. p .  Can 

be used In cities or 
in country indepen

dent of gas works 
or gas machines. 

No Boil er, 
No D a nger, 

No EnK'ineer. 
WORKS, PIDLADELPIDA. 

Model & Experimental Work 

I cieutific �UI'rical. 
THE BRIDCEPORT WOOD FI ISHINC CO. 

iUAN U FACTURERS OF 

WHEELER'sfATENTWOOD fILLEIt . 
B R E I N I G'S  L ITH O C EN S I LI CA.TE  fA I NT .  
ADAPTED TO ALL CLI MATES ESPECIALLY MAR I N E  EXPOSURES. 

G ltANVILLE M.-BREINIG, PRINCIPAL OFFICE, 
GEN ERAL AGENT & S U PT. NEW MILFORD. CONN. 

Branch omces and WarehouRe8.-CHICAGO. 206 E. Lake Street . . 
NEW YORK. 240 Pearl St. BOSTON. 8Ii Oliver St. 

PAMPHLET GIVIHG DIRECTIONS FOR FINISHING HARD WOOD FREE TO ANY ADDRESS. 

A S T R O N O M Y 
I

LIGHTNING C O N D U C T O R S. - A 
valuable and exhaustive paper J;,(iving Reynold's instruc
tions for erectin.c and testing ! ightnin", rod � .  Contain ed Poole Bros .  Celestial Planisphere and ' in  SCIENTIFIC A MERICA N SUFPLEMENT. No. 906. 

Celestial Handbook j ust publ tshed . Price 10 cents. To be had at this office and from all 
For descriptive circular address n:.:.e:.:.w_s_d_e_a_Ie_r_s. 

_______________ _ POO L E  B R O S . ,  CH ICAGO. I LL • 

R� &, STEAM FITTERS SUPPLIES 
Rue's Little Giant Injector. 

Screw Jacks, Portable Forges .. B lowers. 

J OH N  S. URQ U HA RT. 46 Cortlandt St., N. Y. 

SY L P H  CYCLES I ... � 
Pneumatics Dol enough ; springe 

necessary forcomlort &lia.fety 
.1 ...... \\/1 ,I,.", iiiJ��es�r��fv�: p:�l': llIil!at;ltll���ltion. All users dellghted. In

vestlgate. We also make .. 
�����!!I!!'��� 301b. rigld !lylph. Cata. free. Bouae-Dury_ tJyeJ.eCJo.M!r.. 16 G st.,Peorla,IU. 

MANUFACTURE OF BICYCLES.-A 
very comprehensive article tidying the details of con
struction of every part of these vehicles. With 16 en 
gravinlls. Contained in ScIENTIFIC AMERICAN SuP .. 
PT.EMENT. No. 90S. Price IO cent8. To be bad at this 
office and from all newsdeal"rs. 

AGEN!!!!!TED in'i\FrNE TOOLS IN EVIRYSHoP. ,. CATAlosw: (;.H.BESLY & C:;O. 
'ANDA&ENCY. CHICAGO, I LL.U.S.A.-

Patent Electric 
V I S E. 

[OCTOBER 7, IB93. 
ENG I N E S ,  go���re��tti. ���l�:�:r �eXg� �;t 
ces and 31JO p. clttalngue. W. P. DAVIS. Rochester. N. Y. 

ThI Amni�&D �11l T111�hDnl tDm�&ny 
1 2 5  M I LK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
No. 186, 787, granted to Alexandel' Graham 
Bell, January 30, 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

" The patent itself is for the mechan
ical structure of an electric telephone to 
be used to prod uce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or st.eel, or other material capable of in
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 
coil upon the end · or ends nearest. the 
plate; the sixth, of a sounding box as de
scribed ; the �eventh, of a speaking or 
hearing tube as described for conveying 
the sounds: and t.he eighth, of a perma
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel
ephone in the construction of which these 
things or any of them are used." 

This Company also owns Letters Pa
tent No. 463,569, granted to Emile Ber
liner, November 1 7, 1891, for a Combined 
Telegraph and Telephone; ·  and controls 
Letters Patent No. 474,231, granted to 
Thomas A. Edison, May 3, 1892, for a 
Speaking Telegraph, which cover funda
mental inventions and embrace all forms 
of microphone transmitters and of car
bon telephones. 

P'" EST A B I . I811ED lS4li . 
The Most Popular Scientific Paper in the World 

O n l y  83.00 a Y ear, Incl u d i n g  P08tulle. 
Weekl y-li� N llmbe1'8 a Yeal·. 

Thl 8 w l d e l y  ci t'clI l llted and splen'!!dly Illustrated 
paper ts published weekly. Every number coutalns six
teen PBIl'es of useful information and a large number of 
orillinal engravin.gs of new invfmtions and discoveries. 
representing lCng'ineering 'Yorks, Steam Machinery. 

__ J�������������������������������!�����__ New LnvenUons. Novel ties in lIeebanicR, Manufactures. 
Chemistry� "EleeLricit.y Tel egrapby. Photography, Archi-

I teeture. Agricnh,ul'e, "Hbrtif'ultnre. Natural HL�tory. 
l/4 etc. Complete list of patent.s ('iwil wc�. 

, T.he Sml-th Pr·em' I-e· r Typewrl-ter [ Te1'm" of � 1I "8 C I· i l> t i o ll .-one COpy of th .. ScmN-
'!'lJrU.' AMERJCAN mIl be sent for oue 1Iem"-52 numbers-

'-t, ' postage prepaid. to any subscriber In the United States. Embodie. t�ll���t :.�:;��!�I;'!a�:."!a�:!tiyrl;���ed. � Canada, or Mexico. on rpcelpt of . l, ,·ee cl o J l " l' 8  by the 
Perfect and Permanent Alignment. '"' pnblishers ; six months. $1.50 : three months. '1.00. 

Easiest Running, and Nearly Silent. � e i ll b  •• �pecial rates for several names. and to Post 
AU type cleaned In Ten Seconds without Soiling the H$nds. [ Masters. Write for particulars. 

The Smith Premier Typewriter Co. , Syracuse, N. Y. , U. S. A. <§ The safest way to remit is oy Postal Order. Draft. or 
We have 20 branch office. In the principal cities tbrouJl:hout the United States. l' Express Money Order. Money carefully placed Inside 

-=��=-=-=-==-:-_=-:===:-::-::=_:==-=:-::_--;=::::======:::::::::::::::====�_ of envelopes. securely sealed. and correctly addressed. 
ELEC'-TRO MOTOR. SIMPLE. HOW TO seldom Jl:00II astray. bilL is a t  the sender's risk. Address 

all letters and make all orders. drafts. etc •• payable to %�f�r d��i�e.r .. :J'g����Pt��c�t�or �e����l::� ltl U N N  & CO . . 3tH Ih'oadway, N e w  Y 01'k. 
amateurs t o  make a motor wnich rub;rht be driven wltn 
advantage by a curr�nt derived frum a battery, and 'r H E whicb. would have 8u1H.ctent power to operate a foot i i � . lathe or any machine requlrlnll not over one man !>Ower. Qrt tutif t mtntaU W ith 11 figures. Contained in fCrK1<TIFtC AMEI .. CA.N c1tI'. -' . SUPPL"" 'NT. No. 1i4 1 .  P" ce 10 cents. To be had at 
this oflfce and from ail newsdealers. 

BA R N ES' 

N HW FrictionDiskDrill 

jupplttntnt 

Small A rticl es Mannf"actured In Qn antities. Inventions perfected and developed. Working In A l u -�:13e':-' o� ����I�eJ:·lC=enSt�N".!WYor�d ' FOR · LIG HT WOR K. 

This is a separate and distinct publication from 'l'HE 
SCIENTIFIC AMERICAN, but Is uniform therewith In size. 
every number containing sixteen large pages full of en
gravillj(s, many of which are taken from foreign papers 
and accompanied with translated descriptions. 'XH E 
SCIENTIFIC AM1!lRICAN SUPPLEMENT Is published week
ly, and Includes a very wide range of contents. It pre
sents the most recent papers by eminent writers In all 
the pr\Jll)ipal departments of Scienee and the Useful 
Arts. embracl1\jl" BioloJl:Y. Geology. Mineralogy. Natural 
Hlsto",.. GeOln'aphy. ArchreolOJl:Y. Astronomy Chemis
try. Electricity. Llgbt. Heat. Mechanical Engineering. 
Steam and Railway Engineering. Miuing. Ship Building. 
Marine Engineering. Photoln'aphy. Technology. Manu
facturiJlll lndustries. Sanitary Engiueerillll'. Agriculture. 
Horticulture. Domestic F..conomy. lJioll1'RPby, Medicine, 
etc. A vast amount of fresh and valuable iuformatlou 
obtainable In no other publication. 

CHOLERA : EPIDEMIOLOGY OF.-
By Dr. G. A rchie Stockwell.  An interesting and valuable paper on the dissemination of the A siatic Cholers. s.bowing what does and what does nut snread the disea.se. Contained in SCIENTII"IC AMERICAN SUPPLEMENT. N o. 8S8. PrIce 10 cents. To be had at this office and from all newsdealers. 

CARB UTT 'S  '�- DRY  P LATES 
lJ "CELLULOID" FILMS. 

Especially adaDted for Photographing Ma.chlnery and 
otner works of construction in 

TH E M EC H A N I CA L  TRAD ES. ' 
Descriptive Price List mailed free. For sale by all Dealers. 

Manufactured by J O H N CA R BUTT, 
IltJstone Dry PIate and FUm Works, WayneJnne. Philadelphia . 

�ATENTS ! 
" 

MESSRS. MUNN & CO. In connection ... .. .. with the .  pnbllcation of the SCIENTIFH 
AMER1CAN, continue to examine improve
ments, and to lict as Solicitors of Patentr 
for ] nventors. 

In this line of business they have had jortv-fi1!' vear .• ' 
f'.,meriencl', and DOW have nnequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
ryrusecution of A ppl ications for Patents In the United 
�t lltes, Canada, and Foreign Countries. M.essrs. MUnD 
.\: Co. also attend to the preparation of caveats. Copv
r:qhts· for Books, LabWs. Reissues, AssillDments, and 
I-teports on Infringements of Patents. AU business in
rusted to them is done with special care and prompt .. 

'1e�s. on very reasonable terms. 
A pamphlet sent 'free of charge, on application, con .. 
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n�i P1\tents, etc. 

We also send, free. of chl1rgt. a Synopsis of Forelg-n Pa
toent Laws, showing the cost and method of securing 
Patents iu aU the principal countries of the world. 

MUNN & C O . ,  Solicitors of" P atents. 
361 Broadway. New York. 

BRANCH OFFICES.-Nos. 622 and 624 F Street, Pa
cillO B1lllding, near 7th Street. Washington. D. C. 

Baa theae Great Adunta.es : The 
speed can be instantly changed 
from 0 to 1600 withont stopping or 
shifting belts. Power applied can 
be graduated. to drive with equal 
safety the smallest or largest 
drills within its range-a wonder· 
ful economy in time and great 

saving in drill breakage. 

Send for catalogue. 

W. F. & JNO. BARNES CO., 
1999 Ruby St.,  Rockton(, IlL 

F O R  SA I. E .-Patent issued AlJII'Ilst 1 1B98. Devlee for holding slats of window blinds seeurell' In any posltion. Will sell cheap. Wm. W. Hosklus. Phair. Texas. 
8TEVENS PATENT 

DEPTH OAUOE. No. 85 
Price, by mail. �t'!t. ty.�:;, �� fine �(.rkma;nsjllip 

d�eal ,", .. : ,�._-:-:::-:--
���s, 
J. STEVENS ARMS & TOOL 
CO. P.O. Box 2!KlChlcopeeFall •• Mas. 

ELECTRIC * M OTORS 
Our exhibit I n  Electricity Buildinj{ Is the only complete exhibit of the application of Electricity to Power Work at the WORI,D':o; F" I R. N o  Enrrineer 01' Mechanic sbo u l d  f"ail to visit u .  ar Write for 0"U7' World's Fair Folder. 

G-EN'ER..A..1JI E1.IEOTR.ZO 00 DtEP.A..:N'Y'. 
DISTRICT OFl!'IOES: I 16 Firat Street . . . . . . . . . . . . . . . . . . . . . . . San FrIIoncISCOJ.C$L « Broad Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  New York. 620 Atlantic Avenue . . . . . . . . . . . . . . . . . . . . . . .  Boston, MSss. 173 and 175 Adams Street . . . . .. . . . . . . . . . . . . .  1:bICagOl lll. 0 509 Arch Street . . . . . . . . . . . . . . . . . . . . . . . . . PhlladelphlJl, Pa. �'ifth and Race .Streets . . . . . . . . . . . . . . . . . . .  Clncinnat • O. I 401-(()'1 Sibley Street . . . . . . . . . . . . . . . . . . .  St. Paul. MInn.. Equitable Bulldmg . . . . . .  , . . . . . . . . . . . . . . . . . . .  Atlanta. Ga. I 1333 F Street. N. W . . . . . . . . . . . . . . . . . . . .  Washlngton. D. C. 

A II huslness outside the U. S. t1'lml!aCt,e<l by ThoJllllon-Houliton International Eleetric Co. « Broad St. New York 

'I'he most important Engineering lVorlt8, Mechanisms. 
and Manufactures at home and abroad are Illustrated 
and described in the SUPPL1!lMENT. 

PrIce for the SUPPLEMENT for the Uuited States, 
Canada. and Mexico, $5.00 a year ; or one copy of tbe 
SCIENTIFIC A M F.IUCAN and one copy of the SUPPI,E
MENT. both mailed for one year to one address for $7.00. 
Single copies. 10 cents. Address and remit by postal order. 
express money order, or check. 

iU U N N  &: CO .. 3 tH Ill·oadway, N e w  YOl·k. 

�uUding QfdUbm. 
THE SCIENTIFIC AMERICAN A R C H I T E C T S' .ANn 

BUILDERS' EDITION ts Issued monthly. '2.50 a year. 
8inllle copies. 25 cents. Thirty-two large quarto paJl:es. 
forming a Jarge and splendid Magazine of Architecture. 
richly adorned with eleQant plates in colol"�� and with 
,other nne engravings·, Ulustrating the most interestinll' 
examples of modem 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 }'e8i
dences. city and country includin� those of very mOd
erate cost as well &8 the more expensive. Drawings in 
perspective and in color are given. tOJl:ether with Plans. 
Descriptions, Locations. Estimated Cost. etc. 

The elellQnce and cheapness of this magnificent work 
have won for it the Lnrgest ( ; i l'c u ) n. t i o n  of any 
Architectural publication In the world. Bold by all news
dealers. $2.00 ft year. Remit to 

lU U N N  &: CO . . P u b li sh ers. 
361 Uroadway, New York. 

PRINTING INKS. 
d':e'bSfb�6� t�rg� If��i�d�t�.::'m�� 
st&., Philadeiphia. and 47 Rose St., opp. Duane, New York 
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