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Marine Transportation. 
THE AMERICAN MERCHANT MARINE. 

In almost every review of the American merchant 
marine that has been written during the four decades 
which have passed since the great civil war, all com· 
parisons of our standing and progress have referred 
back to the year 1861, in which the total tonnage of 
the United States had reached the figure, particularly 
remarkable for such an early day, of 5,539,813 tons. 
The war almost swept our merchant marine out of 
existence, such of it as was not hastily transferred 
to the protection of a foreign flag being captured or 
sunk by Confederate cruisers ; and it has taken j ust 
forty-one years for our shipping to reach the standard 
of comparison of 1861. In 1902, for the first time we 
have passed the earlier m::.rk, the total tonnage, for
eign, coasting and fisheries, sail and steam, amounting 
to 5,797,902 tons. From 1898 to 1902 the world has 
witnessed a period of extraordinary shipbuilding 
activity, in which our own shipbuilding yards have 
shared, the average annual output for this period being 
some 400,000 gross tons. The revival in our shipping 
industry is to be attributed primarily to the encourage
ment given by the government when it set about the 
great work of constructi ng our new navy. In anticipa
tion of a stead y run of work on government ships, 
new plants equipped with the most modern appliances 
were laid down, and with the experience in steel ship
building thus acqui red, our yards were soon in a 
position to receive orders for merchant ships also. 

Although the present article i s  devoted particularly 
to the merchant marine, the totals given above include 
every kind of shipping, whether coast line, inland 
river, lake or foreign, and before proceeding further it 
will be of interest to :?;ive the geographical distribution 
and the nature of this tonnage as printed in the'Report 
for 1902, of the Commissioner of Navigation. The 
distribution is as follows : Atlantic and Gulf coasts, 
2,978,876 ; Porto Rico, 6,180 ; Pacific coast, 741,825 ; 
Hawaiian Islands, 32,386 ; Northern Lakes, 1,816,5 1 1 ; 
and on the western rivers, 2 2 2,124 tons. Of the total 
shipping, 2,621,000 tons consists of sailing vessels 
and 3,177,000 tons of steamships ; while the balance, to 
the extent of 679,000 tons, is  made up of canal boats 
and barges. 

To-day the shipbuilding industry is in a flourishing 
condition.. During the past year 1,491 vessels of a 
gross tonnage of 468,831 were bui lt in this country. A 
list of all vessels of a thousand tons and upward, built 
during the year, shows that there were launched for the 
merchant marine sixteen vessels ranging from 2,036 to 
1 2,760 tons, making a total tonnage of 9 5,105 tons. Five 
steel ferry, river and bay steamers were built, of a 
total tonnage of 5,479 tons, and seven square-rigged ves
sels, aggregating 1 2,336 tons, together with twenty
one wooden schooners, aggregating 36,122 tons, and 
four rigged barges of 7,359 tons. It  is  interesting to 
compare these totals with those of the Great Lakes. 
The total seaboard tonnage in vessels of a thousand tons 
and over included fifty-three vessels of 156,431 tons, 
while the total tonnage built on the Great Lakes was 
made up of forty-one vessels of a gross tonnage of 1 5 8 ,-
631 tons, thus showing that in point of total tonnage, 
shipping on the Great Lakes exceeded in new construc
tion last year that built for the deep sea service. 
Among the vessels included in these totals are the 
"Kroonland," of 12,760 tons-the largest ocean steamer 
ever built in this country. The sister ship, the "Fin
land," was launched duri�g the year and is now in 
service. The "Korea," of 11,276 tons and 19 knots 
speed, launched last year and now in service, has 
been followed this year by her sister ship the "Siberia." 
These two are the largest and fastest merchant steam
ers of any nationality running on the Pacific Ocean. 
Another notable fact is  that the two largest cargo 
steamers ever built in America, the "Shawmut" and the 
"Tremont," both of 9,606 tons, are plying regularly on 
thei r  routes between Puget Sound, Japan, China and 
Manila ; while another notable fact is that the 
"Alaskan,'" of 8,716 tons, built at San Francisco and 
now trading between Hawaii and the Atlantic coast, 
is the largest merchant steamer ever launched on the 
Pacific Ocean. Another noteworthy vesEel is the seven
masted schooner "Thomas W. Lawson," of 5,218 gross 
tons, which is the largest schooner and the' second 
largest sailing vessel in the world. 

At the commencem ent of the fiscal year, there were 
under construction or contracted for, in our yards 
twenty-five steel steamships of 1,000 tons and upward. 
For the transatlantic trade there were seven large ves
sels, which included two 600-foot ships for the Atlantic 
Transport Line, of 13,400 tons ; the "Finland," of 1 2,760 
tons, for the International Navigation Company ; the 
"Mi ssouri" and "Main�." of 9,800 tons. for the Atlantic 
Transport Line ; and for the same line, two vessels of 

Scientific America.n. 
8,900 tons, making a total of 76,960 tons for this trade. 
For the T rans-Pacific trade, there were two great ves
sels of 20,000 tons building at New London, Conn., to 
sail under the flag of the Great Northern Steamship 
Company. For the Trans-Pacific trade by way of 
Hawaii there was building the "Siberia" of 11,276 tons, 
to sail under the flag of the Pacific Mail Company ; 
while for the Hawaiian coasting trade, two vessels of 
8,600 tons were under construction. For the coasting 
trade there was a 9,OOO-ton vessel for the Standard Oil 
Company, a 6,250-ton vessel for the New York and 
Texas Steamship Company, and a 5,25 2-ton ship for 
the Ocean Steamship Company, in addition to nine ves
sels of from 1,000 to 4,577 tons, making at total under 
construction for the coasting trade of 48,679 tons. 

In considering the important question of the man
ning of our ships, it is gratifying to learn that there 
is a marked increase in the percentage of American over 
seamen of foreign nationality. The returns compiled 
from the reports of shipping commissioners showing 
the nationality of seamen shipped on American vessels 
for the past nine years, prove that there has been an 
increase in the percentage of Americans from 31 per 
cent in 1894 to 35 per cent in 1901, and to 46 per cent 
in 1902. Out of a total of over 71,000 shipped in 1894, 
2 2,000 were Americans, 22,000 Scandinavian, 10,000 
British, 6,000 Germans, 865 Italians. and 628 were 
French ; while various other nationalities together rep
resented a total of 9,000. I n  1902, out of a total of 
over 108,000 shipped, 50,000 were Americans, 16,000 
Scandinavians, 1 4,000 British, 5,600 Germans, 2,300 
Italians, 576 French, and there were about 20,000 of 
mixed nationality. It must be understood that while 
there i s  a total of about 108,000 shipments, they really 
represent only about 24,000 seamen. Further proof of 
the greater interest of Americans in their merchant 
marine and their tendency to seek employment therein 
is afforded by a table given by the Commissioner of 
Navigation, showing the nativity of men employed on 
654 sea-going American vessels. Out of a. total of 
13,879 men, 5,455 are Americans by birth or naturaliza
tion, 2,347 ar.e British, and. the balance is made up of 
various nationalities. As the table does not include 
the masters of these vessels, all of whom must be 
citizens, it may be said that of the whole complement 
of these vessels, amounting to 14,536, forty-two per 
cent were Americans. 

SOME NOTABLE PASSENGER STEA::\fERS RECENTLY CON
STRUCTED FOR OUR FOREIGN TRADE. 

We have selected for illustration a few of the more 
notable of the passenger steamers recently constructed 
in American yards for our foreign steamship com
panies, and in thi s  connection we give a list of the 
principal deep-sea shipping companies, in this country. 
showing the number of vessels owned by each, their 
gross tonnage, and the main routes on which they are 
employed. Of the vessels herewith illustrated, the 
largest, and because of the unexpectedly high speed 
developed the most notable, is  the "Korea," one of 

TABLE SHOWING NUMBER AND TOTAL TONNAGE OF AMERICAN
BUILT SHIPS IN THE VARIOUS ROUTES. 

Name. 

International Navi-
gation Co .......... 

Pacific Mail. • . • . . . . . .  

New York and Cuba 
Mail... .... . 

American Ha,vaiian . 

Southern Pac·fic .. .. 

Clyde Lines . .... � ..... 

Merchants & Miners. 
New York & ., exas 
Massachusetts :sS. Co. 

Oceanic (Spreckels) .. 

Old Dominion ... 
Pacitic Coast SS. Co .. 

Atlantic & Caribbean 

North American Mail 

American Mail ....... 

Panama Railway. . . 
Ocean Steamsh4> Co .. U.:S. & Porto Rico S::l. 

Co 
Metropolit�ii . sieatii� 

shill Co ............. 
Cromwell Steamship 

Co ................. 
Boston & Phila. SS. 

Co ......... ...... . . .. 

No. Gross ��: Tons. 

10 . 81,9�9 
17 70,970 

16 59,46� 9 58,000 
18 55,993 

18 41,528 

16 34,460 
10 31,9:n 5 3 ,135 

30,296 
30 27,890 
13 2.,848 

5 9,398 

3 9.150 

4 8,400 
3 8193 
5 15;914 

6 15,318 

6 14,505 

4 14,155 

7 11,544 

Main Routes. 

New York-Southampton. 
Antwerp. 

San Franeisco-Pallama. 
Honolulu. 
Hongkong. 

New York-Havana. 
Mt>xico. 

New York-San Francisco. 
Honolulu. 

New York-New Orleans. 
Galveston. 
Havana. 

New York-Santo Domingo. 
Philadelphia .. 
Jacksonville. 

Baltimore -Boston. 
New' York-Galveston. 
Puget Sound-China. 

. Japan. 
San Francisco-Honolulu. 

Australia. 
Baltimore-Boston. 
San Francisco�Mexico. 

Brit. Colum. 
New York-Porto Rico. 

Venezuela. 
Puget Sound-Japan. 

China. 
Hongkong. 

Boston } J ' . 
Philadelphia amaICa. 

New York-C'olon. 
l\ew York-Savannah. 

New York-Porto Rico. 

Coasting. 

New York-New Orleans. 

Boston-pJriladelphia. 

two sister ships built by the Newport News Shipbuild
ing Company for the Pacific Mail Steamship Company, 
in service between San Francisco, Japan and China. 
She has shown an average sea speed on the Pacific 
of 17.78 knots an hour. She is 572 feet 4 inches in 
length, 41 feet 10 inches in molded depth, and on a 
d raft of 27 feet she has a displacement of 18,400 tons 
She has a coal bunker capacity of 2,600 tons and is 
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driven by twin engines of vertical, inverted, quadruple
extension type, with cylinders, 35, 50, 70 and 100 inches 
in diameter, and 66 i nches stroke. Upon the trial 'trip 
they indicated 17,902 horse power and drove the ship 
during the trial at a speed of 18 to 19 knots an 
hour. The boiler plant consists of six double-ended 
and two single-ended Scotch boilers arranged in two 
compartments. The boiler pressure is 200 pounds. 
The vessel contains accommodations for 210 first-class 
passengers, while the steerage has accommodations for 
54 white paEsengers and 1,144 Chinese. Limitations 
of space prevent any detailed descriptions of the ac
commodations and reference is made to the accom
panying illustrations, which explain themselves. As 
will be seen from the deck views, there is ample 
promenade space afforded on the boat deck. This 
vessel will shortly be joined on the route by a sister 
ship, the "Siberia." The fleet of the Pacific Mai l Steam
ship Company contains seventeen American-built ves· 
sels with a total of 70,970 tons. 

Although the most speedy of passenger vessels re
cently construCted, the "Korea" is not so large as the 
"Kroonland," the "Korea" being of 11,276 tons, and the 
"Kroonland" is 1 2,760 tons. The "Kroonland" and her 
sister ship the "Finland" were built at Cramps' yard, 
Philadelphia, Pa., for the I nternational Navigation 
Company. She is a steel vessel of an over-all length of 
580 feet, a molded breadth of 60 feet and a molded 
depth of 42 feet, while her displacement is 23,100 tons. 
She is driven at a speed of 17 knots by two sets of 
triple-expansion engines with cylinders 32%, 5 4  and 
89% inches, by 42 inches stroke. Their indicated 
horse power is 10,200. The boiler plant consists of 
nine single ended Scotch boilers working under a pres
sure of 170 pounds. Their heating surface is 22,400 
square feet, and their grate area 643 square feet. The 
passengers are carried on the promenade, the upper 
and saloon decks amidships. There are berths for 364 
first-class passengers, 190 second-class possengers and 
about 1,000 third-class passengers. These fine vessels 
are sister ships to the "Vaderland'" and the ."Zeeland," 
which were built on the Clyde for the same company 
in 1900. The fleet of the I nternational Navigation 
Company consists of twenty-four ships of 1 80,639 total 
tonnage. Of these, ten ships, of 81,929 tons, fly the 
American flag. 

One of the largest and most efficient steamship com
panies operating on the Pacific is the Oceanic Steam
ship Company, who for a great many years worked 
their service to Honolulu, New Zealand and Australia 
by two ships, the "Alameda" and "Mariposa," built at 
the Cramps' yard. With the rapid expansion of our 
southwestern Pacific trade the company completely 
overhauled these two vessels and gave an order to the 
Cramps for three much larger and faster sister ships, 
one of which, the "Sierra," is herewith illustrated. 
This very handsome craft is a twin-screw ship of 6,253 
tons. She is 400 feet long, 50 feet 2 inches broad and 
has a molded depth to the spar deck of 'H feet 2 inches. 
Her enginl:ls are of the triple-expansion vertical type, 
with cylinders 28, 46 and 75 inches diameter by 48 
inches stroke, with a total indicated horse power of 
8,000 and capable of driving the ship at a speed of 17 
knots an hour. The distance from San Francisco via 
Honolulu, Samoan I slands, and New Zealand i s  7,200 
knQts, and the trip i s  inade at an average speed of 
15 knots for the whole distance. l'hese vessels were 
constructed under Lloyds' rules and in accordance with 
the requirements of the United States Navy laws as 
regards auxiliary cruisers. They are of the very first 
class in every respect, having a double bottom, electric 
light, and cold storage. To render them thoroughly 
comfortable during the hot weather in crossing the 
line, there are no staterooms below the main deck, 
all of these being on the upper and promenade decks. 
and they are provided with specially large square port· 
holes and a perfect system of ventilation. There is a. 
particularly large deck space for promenading. A 
steamer sails from San Francisco to the Sarno an 
Islands, New Zealand and Australia once in th ree 
weeks ; to Honolulu every ten days ; and to the island 
of Tahiti once a month. The fleet consists of seven 
steamers of a combined tonnage of 30,296. 

The increase in our trade with the ''Vest Indies conse
quent upon the Spanish war necessitated the construc
tion of several new vessels to meet the increased de
mand of both freight and passengers . As representative 
of these new vessels we present illustrations of that 
very fine ship "Morro Castle," a vessel of 6,004 tons 
gross and of 8,280 tons displacement. The "Morro Castle" 
is 416 feet long, 50 feet broad and 36112 feet in molded 
depth. She was built by the Cramps in 1 900. She is 
built with a double bottom and seven steel bulkheads 
to the 'main deck. The main engines are of the ver
tical, four-cylinder, triple-expansion type, designed to 
indicate 8,000 horse power at 100 revolutions under a 
working steam pressure of 170 pounds. The cylinders 
are 32, 5 2. 60 and 60 inches diameter by 42 inches 
stroke. Accommodations are prov-ided for 104 first
class. 60 intermprliate and 44 second-class passengers. 
and the ship carries a crew of 117 persons. The average 
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sea speed of this vessel is 17 knots per hour. In closing 
this article, attention is drawn to the fact that the 
two largest and most important vessels building in 
American yards for an American company are the 
great unnamed vessels now upon the stocks at New 
London, Conn. As these remarkable vessels call for 
more lengthy treatment they are described in a sepa
rate article of this issue. 

. .  ' .  
THE TWO GREAT FREIGHTERS FOR THE PACIFIC 

TRADE. 
It is a curious fact that the two most nL ... ble ships 

under construction in American yards for the Ameri
can merchant service are probably the two least 
known to the American public. This is to be explained 
by the fact that both the owners and the builders of 
these ships have gone about their great task in a 
very quiet way, and made no effort to draw attention 
to its importance, and the somewhat unprecedented 
character of the enterprise which has called these ves
sels into existence. 

The last of the transcontinental lines to be built 
to a deep-sea terminus on the Pacific coast was the 
Great Northern Railroad. This road, which owes its 
f:xistence to the energy of Mr. James J. Hill, is re
puted to be the best constructed and equipped trans
continental line across the United States ; for being 
the latest to be constructed, it naturally embodies the 
most modern ideas and improvements in railroad con
struction. The road has a terminus at Seattle, perhaps 
the finest harbor on the Pacific coast, and it was nat
ural, in view of the easy grades, heavy steel and solid 
roadbed of the new line, and its consequent facilities 
for handling a voluminous and heavy traffic, that its 
owner should look to a furtherance of its interests 
by building a line of steamers to share in the undoubt· 
edly large future trade with the Orient. An unex· 
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We present an inboard profile of the vessel, with the 

various decks and compartments filled with freight 
or occupied by passengers and crew, as they will 
be when the vessel is traveling with a full cargo and 
passenger list ; and from this drawing one gets a 
very graphic idea of the enormous proportions of the 
vessel. From the outer bottom to the navigating 
bridge there are no less than eleven distinct decks or 
platforms. First we have the outer bottom of the 
ship ; 6 feet above that is the inner bottom, which 
forms the floor of the ship ; then follow, all within the 
plated structure, the orlop, lower, between, main, 
and upper decks. All these decks are of steel plating, 
and the whole inclosed structure is 56 feet in height. 
Above the upper deck, and in their order, are thc 
promena,de deck, the upper promenade deck, and the 
boat deck, the boat deck being 25% feet above the 
promenade deck, or 81% feet above the keel; while 
another 8 feet above this, or say 90 feet above the 
keel, is the navigating bridge. Now, since the vessel 
at her full draft will draw 33 feet, it follows that the 
navigating bridge will be 57 feet above the water
line ; and since she draws only 17 feet in the light 
condition, the same bridge, when the vessel is running 
light, will be 73 feet above the water, and the passen
gers on the upper promenade deck will be 65 feet 
above the waterline. This means that at a medium 
draft of say 22 feet, the passengers can promenade 
at a height of 60 feet above the sea level. Now, it 
has been ascertained by observations that the very 
heaviest waves seldom exceed 30 feet in height ; and 
hence passengers on these ships, even in the stormiest 
weather, will be able to look down upon the Pacific 
rollers from a point of observation 30 feet above their 
crests. The decks above the upper deck, which do 
not extend the full length of the vessel,' but only for a 
cE'rtain distance amidships, are devoted entirely to the 

. .  

struction considerably stitter and stronger than any 
vessels built for the American merchant marine. The 
outer plating of the ship's bottom is of llA,-inch steel, 
and the shell plating is strengthened by an additional 
strake of I-inch plating at the main and upper decks, 
while continuous, I-inch stringer plates are worked 
from stem to stern along these two decks as a stiffen· 
ing to the regular deck plating, which on the main 
deck is 16-20 of an inch in thickness, and on the 
upper deck is 18-20 of an inch. The ship is strength
ened against hogging and sagging strains by a continu
ous central, longitudinal bulkhead reaching from keel 
to upper deck. Longitudinal bulkheads have been 
used between adjacent engine rooms in other ships, 
but this is the first vessel that we know of that has a 
complete web of steel from upper deck to keel, and 
from stem to stern. This bulkhead is of lh-inch 
plating at the top and bottom, and a %-inch plating 
throughout the intermediate decks. The vessel also 
receives great longitudinal strength from a new sys
tem of stanchions and girders. Instead of using a 
large number of ordinary pipe or tube stanchions 
spaced at frequent intervals, there are three lines of 
heavy box section stanchions, measuring 13x24 inches 
in section. These stanchions are spaced 20 feet apart, 
longitudinally, and the deck loads of the deck above 
them are carried l;Iy means of continuous lines Of 

13x24-inch box girders. This is not only an economi
cal distribution of material, but it adds enormously 
to the longitudinal stiffness of the vessel. The longi
tudinal bulkheads necessitate double hatches, and 
there are in the ship no less than fourteen cargo 
hatches. As we have stated, the vessel is designed to 
meet the special reqUirements of the Oriental trade, 
and one pair of hatches is made of sufficient length 
to enable a locomotive to be lowered complete into 
the hold. Under a horse power of 11,000 the sea 

THE AMERICAN-BUILT STEAMSHIPS "KBOONLAND" AND "FINLAND" OF THE INTERNATIONAL STEAMSHIP COMPANY. 
Length, 680 feet; beam, 60 feet; depth, 42 feet; speed, 17 knots; tonnage, 12,760 tons. 

pected feature of the new shipping venture was the 
enormous size of the ships that were proposed and 
quickly contracted for. For instead of these vessels 
being, as one would expect in what might be termed 
an infant enterprise, of moderate proportions, Mr 
Hill ordered two vessels which will be about equal in 
total carrying capacity to the largest vessels ever 
constructed. 

Another curious feature in connection with these 
ships is that an entirely new company, the Eastern 
Shipbuilding Company, was formed expressly for the 
purpose of constructing them, and that this company 
took the contract before it possessed plant, or equip
ment, or even the ground on which to build them. 
After a thorough survey of the Atlantic coast line, a 
s ite was chosen opposite New London, Conn. The 
vessels were designed by Mr. William A. Fairburn, 
naval architect, under the supervision of Mr. C. R. 
Hanscom. 

Apart from their great size, "the New London 
ships," as they are popularly called, embody several 
ff:atures of construction and internal arrangement 
which render them of special interest. Their dimen
sions are, length 630 feet, breadth 73 feet, and molded 
depth 56  feet. On a draft of 33 feet the displacement 
will be 33,000 tons, and on a maximum draft of 361h 
feet the displacement will be 37,000 tons, or within 
870 tons of the displacement of the "Cedric" on the 
same draft, the "Cedric" being the largest vessel 
afloat. In length and breadth the New London ships 
are less than the "Celtic" and "Cedric," which are 
700 feet in length by 75 feet in breadth ; but the 
plated or molded depth will be greater by 6 feet 
8 inches, the plating being carried up evet:ywhere to 
the upper deck, which is flush throughout the whole 
iength of the ship. The greater depth and more bulky 
model of the new ships account for their nearly equal· 
ing the longer and broader White Star boats in displace· 
ment. 

first and second class passenger accommodation. The 
passengers are not only separated from the noise and 
general inconvenience incident to the operation of the 
vessel ; but being amidships, they are removed from the 
vibration of the propellers, and are subject to but little 
of the pitching motion of the vessel. Accommodations 
are provided for 150 first-class passengers, 100 second
class passengers, 100 third-class passengers and 1 ,000 
steerage. There are also quarters for the accommoda
tion of 1,200 troops. The total cargo capacity is 
20,000 tons. 

Referring to the inboard profile, the vessel is  pro
portioned as follows : First we have the 6-foot double 
bottom, which contains the trimming and ballast tanks 
for trimming the vessel and giving her ample stability 
in the light condition. The engine and boiler space and 
the coal bunkers are amidships, extending between the 
double bottom and the main deck. With the exception 
of the space occupied by engines, boilers and coal, the 
space below the main deck is given up entirely to cargo, 
one series of compartments on the boat being devoted to 
cold storage and the storage of silk from the Orient. 
The main deck forward

' 
of the engines and boilers i s  

occupied b y  the crew, cargo and cattle, and the space 
aft of the engine is devoted to second-cabin passen
gers and to the steerage passengers. Forward on the 
upper deck is a deck-house filled with refrigerating 
machinery, and aft on this deck are the second cabin 
smoking room and ladies' room, while astern is the 
laundry and steering gear. Amidships on the main 
deck are the first-class dining saloon, lavatories, first 
cabin staterooms, galley, and the officers' rooms. On 
the promenade deck amidships are the library, a series 
of first-class passenger staterooms, and a children"s 
room. On the upper promenade deck are the first cabin 
staterooms, smoking room and barber shop, while 
on the boat deck are the chart house and accommoda
tions for the captain and officers. 

It is  claimed that the new vessels are in their con· 

speed of the ships is  expected to be about 14 knots 
an hour. 

.·e • 
THE LATEST OF THE FAST TRANSATLANTIC LINERS. 

The "Kaiser Wilhelm 11.," which will shortly sail 
for this port, was built at the Vulcan yards, Stettin, 
by the same firm that has built the "Kaiser Wil
helm der Grosse," the "Deutschland" and the "Kron
prinz." It is for this reason, and because of the 
uniformly good results obtained with these vessels, 
that the new ship is expected to develop the horse 
power and to show the high speed contracted for. In· 
deed, if  she lives up to the record of her predecessors, 
she will greatly exceed her contract requirements in 
these respects. Her advent, moreover, should serve 
to settle all doubts as to whether high-speed transat· 
lantic liners of this type are paying investments. On 
a round trip made in the "Deutschland" of the Ham· 
burg-American Line by a representative of this jour
nal, a sum of $200,000 was taken in for passenger 
fares alone. As the total expenses including every 
fixed charge of the round trip were $100,000, or 
slightly under, there was a profit of about $100,000 for 
the single trip to Europe and back. 

The building of high-speed liners is first and last a 
business proposition, and although it has been claimed 
that the companies that run these vessels are willing to 
suffer a financial loss on the ships themselves,  for the 
sake of the great prestige and the advertisement which 
they secure, it may be taken for granted that if the 
ships already constructed had not been a paying propo
sition per se, the "Kaiser Wilhelm I I ." would never 
have been built. 

The new vessel is constructed with the usual double 
bottom. The molded depth is 44 feet 2 inches, and it in
cludes four separate decks, the plating extending to 
the upper deck. This portion of the hull is divided 
by sixteen transverse bulkheads, all of which extend 
to the upper deck, while there is a longitudinal bulk· 
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Length, ti80 feet; breadth, '13 feet; depth, moulded, Ii6 leet; displacement on 83 leet drart, 88,000 toos; on � feet draft, 37,000 tons. 
DE 20,OOO-TON STEA.SHIPS BUILDING AT NEW LONDON FOR THE GREAT NORTHERN STEAK SHIP COJIPABY-PACIFIC TRADE. 
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head extending throughout the 
length of the two engine rooms. 
thlls forming foul' separate com· 
partments for the engines. The 
large a<:commodations of the vessel 
are accounted for ooth by her great 
length and beam. and o�· the fact 

that she carries one deek more' than 
h; usual in vessels of this class. 
Above the upper deck. whieh is, as 
we have seen. flush with the top of 
the ship's plating. there is first a 
spar de<:k. carrying a midship deck
house whit-h is ·H) feet in breadth 
and 4.J.a feet in length. and a poop
house which is 79 feet in length. 
The roof of the midship' deck-hollse 
extends for the full width of the 
ship and reaches over the poop. 
whit-h it entirely (·oyers. thus form
ing a promenade deck. whit-h is 538 
feet in length. l-pon' this there is 
a deek-hollse 438 feet in length. 
Above this deck there is the upper 
promenade deek. and over this is 
the boat·deek. It will thus be seen 
that these four decks above the up
pl'r deck Ilrovi(le �everal wide and 

sheltered promenades at the sides 
of the de(·k-houses. a feature which 
will be greatly appreciated by those 

who have traveled on previous 
steamers when they ca1'l'ied a full 

passenger list. 
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The dimensions of the "Kaiser 
Wilhelm II." are length 706�� feet. 
hl'eadth 72 feet. mo\!1ed depth 44 

feet 2 inehes. an(1 displaeement 26.-
000 tons. Comparing these figures 
with those given in the table for 
the other gr�!lt transatlantic liners, 
it will be seen that she ii: 2�� feet 

The dotted lillc indicmes .�e of opening between hull and stenlpost in the" Dent8chlllntl " (as first built) whose sternpost 
and rudder Wtrc· curnetL. awuv.la@t 8priug. Note the cxtl�l1t'i()n of Elhip'� pluting to Hternpost across 

"lower -half of 
opening, with uvie\�:td.litrellatlteiting con.tructi6n and gual1Ung against similar injury to .• Kiliser Wilhelm II." 

"Deutschland" were constructed and 

during their subsequent operation, 
that in them the builders of marine 
engines had reached the limit of 

desirable size. There are on that 
ship two engines, one on each shaft, 
and together they have indicated 
under favorable conditions as high 
as 38.000 horse power, or 19.000 
horse power on each shaft. When 
it was determined to make the 
"Kaiser Wilhelm 11." the fastest 
vessel afloat, it was necessary to 
provide engines of 40,000 contract 
horse power, which, judging by the 
performance Of previous engines, 
meant about 45,000 horse power in 
actual service. It was realized that 
this great power would have to be 
subdivided among more than two 
engines, in order to keep down the 
size and weight of individual part!>. 
The plan determined upon was to 
use fOlII' engines in four separate 
water-tight compartments. two en 
gines being eoupled in tandem 01\ 
ea(,h shaft. As arranged, there is 
in earh engine room a complete 
four-eylinder, quadruple-expansion 
engine working on three Cl'anks. 
The �ccompanying view is taken 
from the front end of one pair of 

engines. and shows them in the rel
ative position they occupy in the 
ship. Steam is admitted to two 

high-pressure cylinders. 37.4 int'hes 
in diameter. whieh are set immedi
ately above the first intermediate 
cylinders. which are 49.2 inches 
in diameter, the common pis
ton-rod of these two cylinders THE PROPELLl!:RS AND STERN CONSTRUCTION OF It KAISER WILHELM II." 

longer, than the "Oceanic:" hut �he has 3 feet less 
b�am than the "Cedrie" and about 10.000 less displace
Inent than the latter ship. Her estimated speed of 

<lations for 554 people at one Sitting. The great

est interest in this ship naturally centers in the 
en,!�ine and boiler rooms, and on the accompanying 

PARTICULARS 01<" RJWKN'!' 'l'RANSA'rLAN'l'IC LINKHS. 
---,------.---------.,---"------

.Name of Ship. Lucll.nia. wi��i;,;;rder Oceanic i Delltst'l.- K1'oll)l1'in>, (·e,lric. Kui..e.· 
Grosse. 

. I land WIlhelm. Wilhelm II. 

()"t:::--��.�-.����====-I89;_--189l1--- 1Moo-- I' -'IOOO-- - 100�- -�902 --��;-
J"Ilj!th ",'l'" all.... .. .. . . . .... ............ 6:!5 ft, 648 ft. 6 ill. j04 ft. I� ft. lWialt. JOO ft. 706 ft. 6 in. 

·1I.· .. IIIlIh .... ........................... . 65 ft. 3 in. 66 ft. 68 ft. 4 in. 67ft. IWi ft. 7'5 ft. 72 ft. 

'Molded depth....... . . . . .. . . . . .. . .... . . , . . ... . . n ft.:tiill. (3 ft. (9ft. 4( ft. 43 ft. 49 ft. 4 in. 44 ft. � ill . 

29 ft, 28ft. 32 ft. Ii in. 2!1 ft. 21) ft. 3Ii ft. 8 in. S ft. 
·lIi"p")(·(·lIIl·llt ......................... : ... . . .. . 11),000 tons 21,880 tons 28,500 t,ons Ja,6:l1) tons 1l1,:MIO tollS 37.�jO tOllS llti,OOO ton" 
]-{OI';"C" I.ower . . . . . . . . . . . . . . . . . . . . • • • • • .  ao,oon 3O,()()O �'7,0()0 3!I,om 36,000 16,tO) ·40,(100 

22.01 
kllots � knot.� 20.j knots 2:1.5'knut.s 23.5 knots 16 knots *Z1.a knots 

• Both likely to be exceeded in service. 

2:l �,� to 24 knots is half a knot greater than that of the 

next two fastest vessels. the "Deutschland" and the 

"Kronpl'inz Wilhelm," The ship will accommodate a 
la"gc number 
of passengers, 
775. being car
ried in the 
first class, 343 
in the �econd 
class, and 770 
in the third 
cla�s. T h e 
ship's (Comple
ment is the 
largest of any 
�hip in the 

wor,ld. consist
ing. of 48 engi
n e' e I' s and 
greasers, 2 2 \) 
s t a k e l' s and 
trimme\'�, 1 70 
stewards and 

w a i t e l's , 61 
cook� ancl 46 
sailors. Other 

; . .  

page we present a fine view of the engines as. they 
will appear when completely ererten on boanj tl�e 
ship. It became evident, both when the engines of the 

being connected to a ('am
mon crank shaft. From the first intermediate the 

steam passes to the second intermediate adjoining it, 
which is 74.8 inches in diameter. and thence it is Jed 

to the low-pressure cylinder, whk.h is 112.2 inches in 

diameter. The common strol{e of the four cylinders 
is 70.8 inches. As may be imagined. the dimen
sions of the shafting are very large, the crank 
shaft of the forward engine being 20.87 inches 
in diameter. and that of the after engines 25' 
inches in diameter. Each engine is provided with 
its own separate condenser, containing 1 1 ,732 square 

feet of cooling ·surface. The bronze screw pro
pellers are 22 feet 9 V� inches in diameter. It should 
be mentioned that particular attention was paid to tht 
construction of the crank and propeller shafting. the 
former being made of· nickel-steel with a breaking 
strength of 38 V:! tons pel' square inch. the complete 
crank of one set of engines weighing in all 114 tons. 
The thrust shaft is also of nickel-steel, while the in
termediate shafts are of Siemens-Martin steel and the 
propeller shaft of crucible steel. The ingot for the 
!Jror"I'er shaft. which weighs 80 tons, was (Oast with 
the contents of 1,768 steeJ-smelting erucibles. th<) 
work requiring the attention of 490 men fol' half an 

hour 's time. 

Th e DolleI' 

installation is, 
of course, a 

very powerful 

one. and con
sists in all of 

nineteen sepa
,-itte hoilers. In. 
the first hoiler 
room there are 
three double
enden boilers, 
in the second 
boiler I' a a m 
three dOll hie

e n d e d  a n d  
three single
ended boilers, 
and the same 
in the th i I'd 

boiler l' 0 a m , 
while in the 
fOllrth 01' for
war d r o om 
there are three 
double - ended 

and one single
ended boilers. 
This arrange
ment has been 

(·hosen with a 
view to facili-

novelties are a 
children's sa
loon, a Vienna 
cafe and a grill 
room, placed 
on the upper
most deck of 

all. The first
c I ass clining 
room will he 
the lllggpst 
afloat, having 
acc o mmo· 

LeDgtb, 1� tuet; brea<ltn, 72 feet; depth, 44 t��t � Ilh:Jt�S; tIi8PIl,c�llI�nt, lo'6,OOO tone; contract hOrse power, 40,WO; c�timntcd dpeCU, � 'iuof.e. 
at i n g  t h e  

t r a n s p or· 
tation of the "KAlSEB WILHELM II." WHICH WILL BE THE FASTEST STEAMEB AFLOAT. 
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coal from the Inmkers to the foot·plates-a most im· 
portant eonsilleration in  a ship of this size. The boi ler 
llressure adopted is 225 pounds per square inch. The 
total grate area is enormous, being 3,121 squal'e feet, 
as is also the total heating surface of 107,643 square 
{(-et. 

It is an interesting fact that this new vessel wil l  
n o t  make use of fon'ed d raft, but wi ' l  be driven en· 
tirely under natural draft, the North German Lloyd 
Company being strongly opposed to the use of forced 
rl raft in any form whatever. This, of course, necessi
tat2s a proportionately larger grate surface and heat
ing surface, and a more liberal allowan("e of space for 
iJoi ler room Installation. Thus the Hamburg-Ameri
("an liner " Deutschland," which has Indicated 38,000 

hOI'se power under fOI'ced draft, has onl y 2.188 square 
feet of grate area, and 85,468 square feet of heating 
surface, as compared with the "Kaiser Wilhelm 1 1 . ;" 
which for a contract horse power of 38,000 to 40,000 

will require 50 per cent more grate su rface, and abo llt 
25 Iwr cent more heating su rface. It  Is easy to "lee 
from the figures we have given that the new ship is 

Scientific American 
a giant unit, compared with which the figUl'e of the 
average man seems puny. 

On the "Kronprlnz Wilhelm," of the North German 
Lloyd Line, which steamship we have taken for the 
purpose of instituting our ("omparisons, some 19,800 

pounds of fresh meat and 14,300 pounds of' salt beef 
and mutton, in all 34,100 pounds of meat, are eaten dur
ing a single trip from New York to Bremen. This enor
mous quantity of meat has been pictured in the form 
of a single joint of beef, which, If it actual ly existed, 
would be somewhat jess than 10 feet h i gh, 10 feet long, 
and 5 feet wide. If placed in one enll of a seale, it 
would require about 227 average men in the other end 
to tip the beam. 

For a single voyage the "Kronprinz Wilhelm" uses 
2.640 pounds of ham, 1 ,320 pounds of  bal'on, and 506 

pounds of sausage-in al l ,  4.466 pounds. Since most 
of this Is pOI'k, it may well be pictu red in the form of 
a ham. That single ham is  equivalent in weight to 374 

a,'erage hams. It  is 7 �,'1 feet h igh . 3 feet I n  diameter 
and 2 feet thiek. 

The poultry eaten by the passengers of the steamer 

393 
The potatoes required far putweigh any other single 

artil'le of food ('ontained in the stol'ei"Ooms ; for their 
entire weight is 6 1 ,600 ponnrls .  If it  wel'e possible to 
gl'ow a smgle tuiJel' of that weight, it would have a 
height of 14 feet and a diameter of 7 feet. 

The Imttel', too, if  packed into a single tub, would 
assume large dimensions. This single tub would con
tain 6,600 pounds and would be 6 feet high. 

Of d ried fruit, 2,640 pounds are eat�n, and of fl'esh 
fruit 1 1 ,000 pounds, in all 37,400 pounds. I f  this fl'uit 
were all coneentrated into a single pear, Its height 
would be 7 feet, and the width at the thickest part 
5 feet. 

Whole lal{es of l iquids are drunl{ up by the thi t'sty 
passengers and crew. No less than 425 tons of fl'esh 
water are requ ired, whieh ocr'upy 1 4, 1 7 5  ("ubic feet and 
would fill  a tank 25 feet In diameter and 30 feet high. 
The 1,716 gallons of milk used for drinking and baking 
wou l d  be contained In a can 6 feet 1 inch in diameter 
and ] ]  \ �  feet high. The gall ons and gallons of wines, 
liquors. and heel' consumed should dishearten the most 
optimistic temperance advocate. U nder the joyous ti· 

Ic e 
. 3 3 To n s  

A GRAPHICAL COJrlPARISOH O F  i HE  PROVISIONS O F  A !:BAHSA'lLAlI!IC LINER. 

likely to exceed her contract horse power and speed 
by a very wide margin.  and we ful iy  exped that after 
a voyage 01' two she wil l  be indkating not less than 
45,000 and possibly as high as 47,000 horse power, with 
a corresponding speed of 2 4  to 24 % knots an hour. 

• I • •  
PROVISIONING A LI NER FOR A SINGLE TRANS· 

ATLAN1'lC 'IRIP. 

The Book of Genesis does not record the tonnage of 
t!�e h uge vessel which finally stranded on Mount Ararat, 
after finishing the most wonderful voyage evel' de
seri bed in the annals of mankind. But It  is quite safe 
to aSSllme that the dimensions of the Ark, that old-time 
floating storehouse, al'e exceeded in size by the largest 
of steamahips now crossing the Atlantic: 

Not tll� least striking evidenee of the size of these 
modern monsters of the deep 13 afforded by the vast 
quantities of  food which mUEt be taken aboard for a 
single six-day trip across the Atlantic. For the 1 ,500 

passengers a nd the several hundred men constituting 
the crew, carloads of food and whole tanks of liquids 
are necessary. To enumerate in cold type the exact 
quantities of bread. mrat, and vegetables consumed in 
�, weekly trip would give hut an inadequate idea of the 
storing . nity of a m odem l iner. We have, there-
fore, PI' a pit- tun' whirl! graphic'ally shows by 
, 'ompar th the ave rage man the equ ivalent of the 
meat. , a n rl hreadstuffs, as well as the l iquors 
llsed. kind of food bas ))ee� concelltrated int() 

during a trip to Bremen or New York weighs 4,840 
pounds. This being the turkey season of the year, sup
pose that we show these 4,840 ppunds of poultry In the 
form of a turkey, d l'essed and ready for the oven. The 
bird would be a giant 10 feet long, 8 feet broad, and 5 
feet high . 

Sauerkraut, beans, peas, rice, and fresh vegetables 
are consumed to the amount of 25,320 pounds. Pal'ked 
for marl,at, these preserved and fresh vegetables would 
be ("onta lned in 290 baske ts of the I\sual form, which 
piled up make a very formidable truntated pyramid. 

The quantity of eggs required is  no less s tartling 
than the qua ntity of vegetables ; for some 25,000 are 
needed to satisfy the " ants of passengers and crew. 
Eggs are usually pad,ed in eases. 3 0  dozen to the I,ase. 
The "Kronprinz Wilhelm," when she l eaves New York 
or Brem€n. mtEt therefore take on board 69 of these 
cases, which have been shown in a great pile, 23 cases 
high and three cases wide. 

The bakers of the ship find it necessary to use 33,000 
pounds of fiour during the trip. In other words, 169 

barrels are stowed away somewhere In  the hold of the 
big ship. 

Besides the foods already enumerated, 1 ,980 pounds 
of fresh fish and 330 pounds of salted fish are eaten 
during the six-day voyage. The total amount of 2,3 1 0  
]lolllHl s woulel h e  equivalent t o  a Hingle hluefish 2 0  feet 
long, r. feet in gl·eat.eHt ( l i a ll l l'lcI·. a n d  1 �,� feet hroad . 
Such a fish compares favorllhly In length, at least, with 
� P;O()(I-s!z�cl wbale. 

tie of "beverages" th e fol lowing items are to be found 
in the purser's act"ount·];cc!, : 

Champagne . . . . . . . . . . . . . . . . . . . . . 850 bottles. 
Claret ' " . . . . . . . . . . . . . . . . . . . . .  980 bottles. 
Madeira, sl!elTY, ete . . . . . . . . . . . . .  ] 35 bottles. 
Rhine and Moselle wines . . . . . . . .  1,700 bottles. 
Hum and eordials . . . . . . . . . . . . . . .  760 hottles. 
Mineral water . . . . . . . . . . . . . . . . . 5,250 bottles. 
Beer in kegs . . . . . . . . . . . . . . . . . . . .  2.!HiO gallons. 
Beel' In hottles. . . . . . . . . . . . . . . . . .  600 1J0ttles. 

Suppose these things te t : : ' i : .k were eontained in 
one claret bottle. Some i dea of the hugeness of this 
bc:tle may be gai ned when it  is

' 
eonsidererl that its 

height wou l d  be over 24 feet and its diameter over 6 
feet. 

In order to cool the wines an:l the !Jeer, as wall as to 
preserve the fresh meats, vegetables, eggs and fruit, 33 
ton"3 of i( 'e are needed . That El�ClUS a small  quantity, 
an d, In truth, it is.  But the "Kronprinz Wilhelm" ha'; 
also refrigerating machines, whleh have ('ut down the 
quantity of lee which it is  necessary to take on bon;·ti. 
The 33 tons of Ice actdally consumed, however, would 
make a eolumn 37 feet high. 

Compared with these vast quantities of food, the live 
stock of Noah's Ark must pale into insignificance. It 
must. not be forgotten . however. that in provisi oning a 
l i ner an allowan('e is made fOI' a("l' i llents. whi ('11 may 
Ill"olong a voyage ovel' ma llY day:,;. 1.'01' t .hal. l.'e;\I>OIl 
not all, but only the majol' portion ()" t.he fooe) tal\en 
aboard js consumed. 
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Lake Transportation. 

THE DEVELOPMENT O F  TRANSPORTATION ON THE 

GREAT LAKES. 
BY W A LJ)()S FAWl'ETT. 

The commercial  ('hronieJe of the United States rec· 
ords 110 more remarkable evolution than the develop
ment of transportation Oil thc Great 1 .al,es, exten d i n g  
a �  i t  does o v e r  l i ttle m o r e  than h a l f  a century, yct 
c h a  ra c t erized 
by a series of 
radical innova· 
tlons in the 
types of craft 
employed. 

During the 

Scientific American. 

depth as the carrier previously described. The reduc· 
tion in length reduces the carrying capacity to 5,600 

tons, but ea('h hull  entails for construetion an outlay 
of $ :!O,OOO less than that mentioned as the cost of the 
vessel 436 feet in length. 

Unfortunately, it  has u c \' c r  been found possible to 
a c('urately measure the enti n� water-borne commerc':l 
of the Great Lakes, but the statistics compiled by the 
United States government offidals at the Sault Ste. 

• 
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lion people, The side wheel steamer is still favored for 
passenger service on the lakes. Some years silll'e there 
were ('onstruded at Cleveland two very large and mag· 
niflcent steel passenger steamers of the ordinary propel
ler type, which are in many respects counterparts of the 
best modern ocean liners, and these vessels now carry 
annually about 20,000 passengers between Buffalo and 
Chicago ; but the innovation in design was not gener· 
al\�' adopted by lake navigation interests. I ndeed, 

t h e r e  h a v e  
been completed 
during the past 
year the two 

largest s i d  e· 
wheel steamers 
ever construc-
ted for fresh
water service. 
These vessels 
are the steam· 
'ers "Eastern 
States" a n d  
. , W e s  
States," 

e r n  
a n d  

laU(>r part of 
the last cen
t n ry the whole 
tendency on the 
(: reat Lakes, as 
i l l  the realm 
o f  salt'\\OIiter 
shipping, was 
towal'd a grad
ua I in(' rease in 
the size of ves
s(> ll'; .  The ex· 
tent 0 [ this 
I' rogre8Hion is 
cv idelll'ed by 

the fact that 
i ll the ten years 
from 1890 to 
1900 the stand
a r d type of 
freight - carry
i n  g steamer 
increased from 

Lcn!;th over all, :JOij feet ; breadth, 44 feet ; ueptb, �'i fecI ; lUllllU�l·. :),'�)() ; hol'l!c "owl'r, Il,OOO ; drull�ht, It; feet 8 inches ; specu, � llllJc� an hour. 

they are now 
in daily service 
between Buf
falo and De
troit. Each is 
3 6 6  feet i n  
length, 55 feet 
in beam and 
19 I, � feet deep. 
Each vessel is 
driven by in
clined, t h r e e

cylinder, com
pound engines, 
to which steam 
is s u p  P I i  e d 

" WE STERN STATES, " ONE OF THE LATEST OF THE LAKE PASSENGER STEAMERS. 
a p p roximately 
300 feet in  length to a length of 500 feet, while 
the dead· weight tarrying capadty was extended from 
2,500 to 7,000 gross tons. In  other words, the steel 
steamer "Matoa," which at the opening of the final 
de('ade of the century was the la rgest freighter in 
s(>rvice, waH 290 feet in length, 40 feet beam and 21 

feet depth , whereas the steamer "John W. Gates," the 
veHsel whi l'h upon her completion in 1900 marked the 
attainment of the maximum size in lake eargo carriers, 
iR 498 feet in  length , 5 2  feet beam and 30 feet molded 
depth. 

Of late. however, there has been a change of ideas 
as to the best size for lake cargo carriers. The con
stru('tion of freighters, 500 feet i n  length, was aban
doned and there was a return to the vessel of more 
moderate size. Few, if  any, of the vessels added to 
the lake fleet during the past year or two have exceederl 
4 5 0  feet in length . and a considerable number of the 

new ships are 
under 400 feet 
in length. 

The reason 
for this unex· 
pected change 
of policy is 
found in the 
navigation con
ditions on the 
Great Lakes. 
The 500 - foot 
ship was plan
ned in the day 
\\'h(>11 a ('hannel 
tw(>nty feet i n  
df>pth th rough
out the entire 
length of the 
lakes was re
ga rded as a 
('C'rtainty 0 f 
the immediate 
f u t u I' e ;  and 
when s h i p-
uuilders a n d  

Marie Canal-tn-e watel' gateway connecting Lal,es Hu
ron alHl Superior. th rough which passes perhaps 
l> a l f  of the eommeree of the unsalted seas-indicate 
how rapid has been its growth. In the year 1 8 8 1  

the total amount of freight passing the Sault  was 
1 ,5 6 7 , 7 4 1  tons ; in 1 8 9 1  it was 8,888.759 tons ; and in 
}!J01 , the last eal€:lHlal' yeal' fOI' whieh stati stks are 
a\'ai l able,  the aggregate was 28,403,065 tons. In other 
words, the traffic in 1 9 0 1  was more than three times 
that a (\e('ude before and eighteen times that a score of 
years since. 

Passenger travel on the Great Lakes has also expe
rieneed remarkable growth. There are ('onnecting 
l ines of fast passenger steamers between the principal 
cities, such as Buffalo and Cleveland, Buffalo and De
t l'oit, Cleveland and Detroit,  and Chicago and Milwau
kee, and also there are in service exclusively passen
ger steamers which make regular through trips be-

from eight boilers, and this mathinery is  designed to 
enable the vessel to make the run of 256 miles from 
Detroit to Buffalo in twelve hours under almost any 
weather conditions. Eaeh of these steamers represents 
an investment of about $640,000.  

An interesting demonstration of the sm;tained speed 
of the typil:al side-wheel steamer in lake service was 
made upon the occasion of the memorable race on Lake 
Erie something over a year ago, in which test of speed 
the steamer "City of Erie" defeated the "Tashmoo," 
another side-wheeler, by the narrow margin of 45 sec
onds in a run of one hundred miles. It may be noted 
for purposes of comparison that both vessels are of 
the same length. The "Erie" has a displacement of 
2.000 tons as against 1, 200 tons in the case of the 
"Tashmoo," but counterbalancing thi s inequality is the 
fact that the winner has engines of 6,000 horse power 
as compared with machinery of 2.800 horse power 

possessed b y 

the "Tashmoo." 
The "City of 
Erie," w h i c h 
by reason of 
h e r  achieve
ment upon this 
occasion i s 
claimed to be 
t h e  speediest 
p a s s e n g  e r 
steamer on the 
G r e a  t Lakes, 
attained a ret"� 
ord speed of 
22.93 mi les per 
hour. 

ownel'S real
izp(\ that they 
('on ld not hope, 
for a long time 
to ('orne, for 
m o r e  t h a n  
eighteen feet 
depth of water 
under the most 
favorable con-

Length, 4lt feet ; beam, 50 feet ; uraught, 18 feet ; tonnage, 3,9M net ; speed, 12 miles an hour. 

The growth 
of steel �hi l)
building on the 
G r e a  t Lakes 
has, of course, 
more than k(>pt 
pace with the 
expansion 0 f 
the fresh·water 
fleet. I n the 
spring of 1899 

the seven or 
eight principal 
shipbui I d i n  g 
corporations on 
fresh water, 
including the 
largest plants 

d itions, t h e  y 
began to build smaller vessels. The largest of 
the later vessels a l'e 436 feet in length over al l ,  
5 0  feet beam and 28 feet depth. A steamer of this 
size has, on a draught of 1 8  feet, a carrying capa· 
city of approxi mately 6,200 gross tons and COStR 
complete $ 260,000. Another class of freighters is 
made up of 400-klOt vessels of the same beam anc,l 

TYPICAL LAKE FREIGHT STEAMER " BRAKSFORD." 

tween Buffalo and Chicago. The Sault Ste.  Marie sta
tistics, which recorded tht' ll3ssage th rough the canals 
d u ring the season of 1 901 of upward of 60,000 passen
gers, chronicle, of ('ourse, hut a fraction of the whole 
passenger travel, and it is estimated that the passenger 
"teamers of the vast inland waterway ('arry annually 
I ,etween a quartel' of a mi l l ion and one-third of a mil-

w h e r  e steel 
t o n  n a g  e i s  

constructed, were merged into a ('ombination known 
as the American Shipbuilding Company. Five of 
the plants were put in at valuations close to or 
exceeding $ 1 ,000,000 each and the lowest was $ 7 50.000. 

The ('onsol idation gave the ( 'ompany control of eleven 
of the leading d l'ydocks on the lakes. for, as on the 
Atlantic (,oast. eaeh yard of any size has on�' or two 
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d rydocks c o n ·  

nectert therew i t h .  

The plants a n d  

property of this 

parti cularly i n· 

terest i n g  c o m ·  

b i n a t i o n  o r  

"trust,"  located a t  

Detroit,  Lorain ,  

Cl eveland ,  B a y  

City,  Mich. ,  Chi·  

('ago,  West Supe

rior ,  Wis . ,  and 

Buffalo, are now 

estimated to bp 

worth more than 

$ 1 5 ,000,000 .  Dur

ing the fiseal yea r 

ending June 3 0 ,  

1 9 0 2 ,  t h e  corpora

tion b u i l t  at its 

several p I a n t  s 

forty-one vessels  

having an aggre

gate of 1 9 8 , 5 0 0  net 

tons capacity on 

1 8  feet d raught,  

while there were 

yet under con-

struction and un-

completed on that 

date thi rty vessels of 1 3 9 , 000 tons aggregate carrying 

capal' ity.  At the time of its  formation the ('ombination 

above mentioned absorbed a l l  the leading steel ship· 

bui lding i nstitutions on the lakes ; but so rapi rt has 

been the growth of independent plants since that time.  

that these individual establ ishments now have in the 

a ggregate a bui lding capacity equal to upward of  one

half  of that of tbe  consol i dated shi pyards.  

A most i nteresting phase of the development of 

transportation and kindred activities on the Great 

Lake�: is found i n  the increasing degree of attention 

given by the powerful steel-vessel b u i l d i ng inter

ests of the interior to the construction of steamers 

deo;;i gned for salt-water traffic or for both lake and 

Q('ean service.  Vessels of this type are proving pal" 

(icularly profitable to their  operators by reason of the 

fad that they may be transferred to the Atlantic 

( oasting trade during the winter months, when navi

gation on the lakes is  impossible .  In order to pass 

through t he Weiland and St. Lawrence canals, a ves

sel  must not exceed 270 feet in length, and the carry

ing capacity of such a craft is approximately 3,000 tons.  

I t  may be noted in passing that the season of naviga

tion on the lakes has been lengthened materially of late 

years. Many vessels are put i n  service earlier than 

formerly,  and with the gradual d isappearance of the 

old craft has come a disposition to have the. carriers 

brave the e lements until  late in the autumn. 

. .  ' .  
THE DEVELOPMENT OF THE AUXILIARY YACHT. 

Your true sai lorma n ,  with his inborn love of the sea, 

al ways looks askance at 

a yacht that depends 

for its motive power upon 

anything more than wel l 

trimmed sails a n d  nat u re's 

own motive power,  the 

wind.  To him i t  i s  .the 

very fickleness of the 

breezes , the uncertainty of 

the t irtes,  c u r rents, and va

rious elements that go to 

render navigation difficult ,  

that constitute h a l f  of the 

('harm of ya( 'hting,  for is  

i t  not i n  the careful  ob

servation of these, and in 

the accumul ated experi

ence of m3.ny s easons' 

cruising in foul weather  

and fai l' ,  that he develops 

that confidence, resource

fulness, forethought and 

p resen('e of mind that go 

to make u p  the successful 

yachtsman ? On the other 

hand, in this busy, work

aday age, when we are in 

snch a hurry to accumu

late our store, big or  l ittle,  

as the case may be,  of this 

world's wealth , we h ave 

come to begrudge even 

the al l-too-brief hours that 

we give to recreation ; and 

the long delays whi ('h are 
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'Fellflage. �tUOO i apcoc.l, �2.�  Ilules an hour. 
" CITY OF ERIE ," THE FASTEST STEAMER ON THE LAKES. 

a m o n n t  of steam or ot. h e r  mechanical m o t i ve )lower 

on sai l ing yachts .  T h e  g re a t  cOIll'enience o f being 

able to continue on one 's  ( " o u rse i n  ( 'a lm weath e r  a t  
f] 'om one-h a l f  to two-t h i rd s  the sh i p ' s  sail i n g  speed , 

Feathering Propeller of the "Anadne," With the Blades 

Thrown Parallel wUh the Keel for Sailing. 

395 

0 1' of being able 

at the dose of 

a day's sailing to 

enter a crowded 

harbor and ( 'orne 

to one's moo r i n g, 

with canvas a l l  

stowed a n d  every

thing made snng 

before the moor

ing i s pickert u p ,  

has appealed s o  

strongly to a large 

nnmber of yaehts

m e n, that t h e  

auxil iary sailing 

vessel is  becom

ing inc reasingly 

popular.  The au x

i i i  a I' y power 

varies from the 

small gasoline en

gine of the knoek

about to the la rge 

steam engine of 

t h e  big cruising 

schooner.  

The aecompany

ing i l l u strations 

show one of sev

eral large auxil-

iary c ruisers whic 'h have recently been built  in 

this conntry for Amerkan yacht owners . The 

"Ariadne,"  w h ich i s  from designs by Tams,  Lemoi ne 

& Crane, is a steel vessel 110 feet i n  length on the 

water l i ne,  1 3 1 feet over all,  w i th 26  feet beam . " 

molded depth of 19 feet and a draft of 14 feet, Her 

sail p l a n  is such as would  be gi ven to a large crui s ing 

schooner of the ordinary type ,  and i n  her  cruises with 

the New York Yacht  Club this  summer she has shown 

that in a strong reaching breeze she is capable of 

overhauling and passi ng such fast racing schooners 

as the "Muriel"  and "Elmina."  I n  addition to her 

ample sai l  plan,  she carries a compoun d  engine with 

(' y l inders ' 9  inches and 1 9  inches i n  diameter, with a 

,; troke of 1 4  inches.  Steam is provided by an Almy 

water-tube boiler with 1 7  square feet of  grate sur

face ; and under steam alone she is capable of a speed 

of  8 knots an hour, o r  say two-thirds of her sai l ing 

speed under favorable conditions. 

The accommodations of  the "Ariadne" include five 

staterooms , three bathrooms and a main saloon for the 

owner,  and five staterooms, a messroom, and a bath

room for the officers, besides twelve swinging berths 

in a large forecastle for the crew. The main saloon 

is l ocated just forward of the mainmast, while adjoin

i ng it and extending aft is the owner's 12 by 12 state

room, and a connecting bathroom. The headroom 

throughout is  7 feet 6 inehes. The engine space, the 

coal bunkers, with a capacity of  23 tons, the galley,  

pantry, and the working end of the vessel are forward 

of  the main saloon. She has water tanks with a capac

ity of  3,500 gallons,  and 

ice-boxes capable of holding 

fou r tons of  ice .  She i s  

also furnished w i t h  an 

electric l ight plant, an 

evaporator, a d i sti l ler ,  and 

a complete system of steam 

heating, 

inevitable  on a 

y a  c h t th rough 

sai l ing

fai ling 

winds,  or foul  tides,  have 

led to the experiment o f  

introducing a l i m  i t e d  

Length over all, 131 feet ; waterline leu!;th, 110 feet ; beam, 2Ii feel ; depth, 19 fccl ; draft, 14 feet. VOIllPO llllU engine : Higb pre".lIre, 9 lIlehe" ; 
low pressnre, III i nches ; stroke, 14 Inches. 

Of course, the placing on 

board of boi ler ,  engine, 

coal bunkers, and a snew 

lJropel ler  was done with a 

sacri fice of some sai l i ng 

speed when the vessel is 

under can vas ; bu t t h e  

sacrifice is n o t  large eon

sidering the great conven

ience secured in cruising,  

the estimated difference ue

ing from a knot to a knot 

and a quarter per hour, 

One of the most difficult 

p roblems to solve i n  a ves· 

sel of this type is that of 

red ucing the resistance 

offered hy the propeller,  

owing to its drag upon the 

water when the vessel  is 

under sail alone. From the 

time when auxiliary power 

was first introduced on 

sailing vessels,  various ex

pert ients have been resorted 

to in the endeavor to re

duee this drag, such as 

al lowing the propeller to 

revolve idly,  01' p roviding 

a well at the stern through 

which it cou l d  be un

coupled and lifted clear of 
THE AUXILIARY SCHOONER YACHT " ARIADNE " MAKING 12 KNOTS UNDER SAIL ALONE. SPEED UNDER 

STEAM, 8 .  KNOTS. 
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the water. The method adopted on the "Ariadne," 
of which we present a detailed drawing, is one that 
was designed and patented in 1868 by Mr. R. R. Bevis, 
a former manager of Messrs. Laird's building estab
lishment in Great Britain. This type was fitted by 
that firm to several auxiliary cruisers in the British 
navy, among 
which wa3 the 
corvette "Cal
liope," which 
it will be re
m e m  b e re d ,  
\V a 3  present at 
t h e  terrific 
hurricane a t 
Apia in the oJ..!
moan Islands, 
when so many 
American ves
sels were lost, 
a n d  barely 
managed t o  
s t e a m  o u t  
against t h e  
hurricane into 
d e e  p water. 
The object of 
the device is  
to enable the 
angle of the blades of a propeller to be al-
ter�d ,  while they are in place under water, 
to the pitch m03t suitable for working with 
steam under varying circumstances, as well 
as to feather them in a fore-and-aft direction 
when the vessel i:; under sail, and the steam 
power is not in U 3 e .  The propeller blades 
are rotatable on their axes, and they are moved 
by a pair of levers which are attached to a 
yoke at the outboard end of a rod that pas£e:; 
entirely through the propeller shaft into the 
engine room. Here the interior rod is coupled 
by means of a pin, sliding in a slot cut 
through the propeller shaft, to an outer, 
threaded sleeve, which is capable of fore-and
aft movement on the propeller shaft by means 
of a thread cut on the shaft. This sleeve is 
formed with a pinion on its outer periphery 
which is engaged by a spur wheel that can be 
operated by h:md. To feather the blade 3, that 
is, to place them with their surfaces approxi
mately parallel with the keel of the chip, the 
sleeve is  moved forward into the position 
shown in our drawing. When it is desired to 
use steam power. the sleeve is screwe:l back 
upon the propeller shaft, forcing the interior 
rod to the rear, and by means of the connect
ing levers swinging the propeller blades 
around to the proper angle of pitch. The con
necting levers, arms, EtC . ,  are entirely inclose:l 
with the hollow boss  of the propeller, and it 
wil l  be seen that when the blades are in the 
fO:'3-and-aft posit ion, the drag or friction of 
the propeller is reduced to a minimum. 

• • • • •  
EN GLISH TURBIN E-PROPELLED YACHTS. 

BY THE LONDON COURESPO N D E i'li T  OF THE SCIENTIFIC 

A lI K:lICAN'. 

Of the three high-speed yachts to be fitted 
with the Parsons marine steam turbine, two 
have up to the present been launched. They 
are the "Ta-
rantula," own
ed by Col. H.  
McCalmont, M .  
P . ,  and t h e  
"EmErald," be
longing to Sir 
C h r i s t o
pher Furness, 
M. P. The "Ta
rantula" is of 
v e r y special 
design, having 
been built on 
the lines cus
tomary to all 
vessels of the 
torpedo - boat 
class. As re
[Tard s the hull 
rond boilers the 

Scientific American. 

sure and two low-pressure_ The high-pressure tur
bine is placed on the central shaft and the two low
pressure turbines on the two outer shafts. There are 
thus three propeller shafts in all and three screws on 
each shaft. making nine screws in all. 

The "Tarantula" is 160 feet long and 16 feet beam. 

Lengtb, 160 feet ; beam, 16 feet ; designed speed, 24 knots. 

ENGLISH TURBINE YACHT " TARANTULA." 

StERN VIEW mOWING tHE NINE PROPELLERS. 
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Her designed speed was 24 knots and her horse power 
is estimated as a little over 2,500. 

The "Emerald" will displace 7 5 6  tons and her indi
cated horse power is expected to be about 1,500. The 
propeiling machinery consists of three sets of steam 
turbines, each driving one length of shafting-one 

central a n d  
two side shafts 
-one propel
ler of about 3 

feet diameter 
being attached 
to the center, 
and two pro
pellers, each of 
about 20 inch
es diameter, to 
each 0 f the 
side propeller 
shafts. All the 
propellers 0 f 
the "Emerald" 
are of mangan
e s e bronze. 
The hull has 
been specially 
s t r e n g t h -
ened to pre
vent any vi-

bration in the structure from the great speed 
at which the shafts will revolve. Her over-all 
length is about 236 feet, beam 28 feet 8 inches 
and molded depth 18 feet 6 inches, giving a 
tonnage of about 756 tons yacht measurement, 
and her speed will be 16 knots .  At her 
launching her owner, Sir Christopher Furness, 
remarked that about all the Hon. C. A. Par
sons, Messrs. Stephen and himself had in view 
in fitting the "Emerald" with turbines was to 
put into the vessel such power as would enable 
her to steam at the highest rate compatible 
with entire freedom from vibration. He be
lieved that object would be attained and, still 
further, he believed as a business man, and 
as one engaged with ships and shipping, that 
the steam turbine would practically revolu
tionize yachting and yacht owning in the 
United Kingdom. 

The third yacht, the "Lorene," is being built 
to the order of Mr. A. L. Barber, of New York. 
She will displace about 1,400 tons and she will  
be 260 feet 8 inches long and 33 feet 3 inches 
beam. The hull and boilers are being con
structed by Messrs. Ramage & Ferguson, of 
Leith, Scotland, and her turbine machinery 
will come from th8 Parsons Marine Steam Tur
bine Company. Mr. Barber's yacht is expected 
to be launched shortly. 

---------. .-� . .  �---------
THE APPLICATION OF TURBINE PROPULSION 

TO PASSE N GER VESSELS. 
BY HEnEERT C. FYFE. 

Up to the present moment there have been 
built eight vessels that have been fitted with 
the Parsons marine steam turbine, while five 
are now in process of construction. The first 
was of course the little "Turbinia," launched 
in 1896 and in her day the faste3t vessel afioat, 
her maximum horse power being 2,300 and 

speed 3 4 1h 
knots. N e x t  
came H .  M.  S. 
"Viper," whose 
m a x i m u m 
s p e e  d was 
39.113 knots or 
nearly 43 stat
ute miles, the 
horse power 
being 12,300 ; 

and H .  M. S. 
"Cobra," whose 
m a x i m u m  
was 35.6 knots. 
T h e  "Viper" 
was lost dur
ing the British 
naval maneu
vers in t he 
summer 0 r 
1901, owing to 
her striking a 
rock in a thick 
fog, while the 
"Cobra" went 
down off the 
outer Dowsing 
Shoal while on 
her way from 
the Tyne to 
Portsmouth 011 

'!'arantula" is 
�n fact identi
cal with all 
first - class tor
vedo boats. The 
':Joiler i s  0 f 
t h e  Yarrow 
water - t u b  e 
tvpe. She is 
d r i v e n  b y  
three turbines, 
one .bi�h-pr��. VIEW OJ' PROPELLERS. SllAJ'TING AND BRAOXEts OJ' " tA�Alit uIoA. '1 the 1st of S-ep-
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tember, 1 9 0 1 .  In 1�01  the "King Edward " was built, 
the first passenger \'essel to be fitter! with the Phr
sons tu rbine. This year ( 1902 ) , a  ('ompanion vessel 
to the "King Ed ward ."  the "Queen Alexandra," has 
been built, as well as a destroyer, H.  M. S. "Velox," 
fitted both with rel' iprocating engines and turbine 
machinery, and two turbine yachts, one for Col . Mc
Calmont, M. P.,  the "Tarantula," and one 
for Sir Christophel' FUl'lless, the "Emer 
ald." The turbine boats under constru('
tion are H.  M. S. "Eden," dest royer, H.  M. 
S.  "Amethyst," third-class (, l'Uiser, one 
yac'ht for Mr. A. L. BarbEl', of New York. 
and two passenger steamers of about 8,000 

horse power for the Chatham & Dovel' antI 
Southeastern Railway Company, for the 
Dover-Calais Channel service, and the 
other for the London . Brighton and South 
Coast Railway for the Newha ven,Dieppe 
service. 

I t  is  to the "Queen Alexan dra" that we 
desire to draw especial attention in the 
present article. The "Queen Alexandra" 
was built by Messrs. William Denny Broth
ers, of Dumbal'ton on Clyde. S('ot lantl ,  who 
also buiit the "Kilig E d w ard" and who are 
building the two new turbine cr033 e',hannel 
boats of about 8,000 hor;,e power. The ma
l'hinary was made by the Parsons Marine 
Steam Turbine Company, of Wallsend-on
Tyne. When the "King Edwa rd" startNl 
running in 1 9 0 1 ,  the E a rl of Glasgow said 
that she would create a rc\'ol ution in the 
eoast passcnger carrying trade on the 
CI�'de. and she has certainly pl'oved very :;uceessful, 
IJOth as regards speed and ('oal consumption. 011 one 
scason's work she ran ten mOI'e milES than a padd le, 
boat of about the same dimensions and speed ( the 
"l)lH·hess of Hamilton" ) wi th  a coal consumption of 
4 80 tons less. The " Queen Alexandra" is generally 
\,cry similar to the "King Edward," but of larger 
(l imensions, her length being 270 feet, breadth molded 
32'  feet and depth to promenade deck 1 8  feet 9 i nches, 
and to main deck 11 feet 6 inches. In appearance she 
strongly resembles a small cr03s-channel steamer. A 
long shade deek, on whieh the lJoats are calTied and 
upon which pas>oengt l's are allowed to promenade, is 
r. new feature of the vessel. The boiler, which is  a large 
double-ended one having a funnel at each end, was sup
plied by Messrs. Denny & Company, and the turbines, of 
which there are thn'f'. by the Parsons Marine Steam 
Turbine Compan�· . 
W a l l  s e n  d - 0 n·  
Tyne. The total 
ratio of steam ex
pansion is about 
1 �3 fold as COI1l
pared to the 8 to 1 6  

fold in triple-expan
Fion reciprocating 
engines. There are 
one high-pressure 
and two low-pres
sr re turbines, the 
high - pressure one 
being in the center 
line. Ea �h drives 
on e shaft , the cen
ter one having one 
propeller and the 
outside ones two, 
m al:ing five propel
lers in  all. At 01'
d i n  a I' y ste!lming 
r n • A t h r -'wolu,  
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tions of the center shaft are 900 and each of the side 
shafts 1 ,000 per minute. 

The "Queen Alexandra" on her trial made 21.63 
knots, with the centl"al turbine making 7 5 0  I'evolutions 
and the outside turbines 1,100 revolutions, thus beat
ing the "King Edward," whose maximum is 20.40 

lmots, and proving herself to be the faste<;t excursion 

'i'HE FIVE PROPELLERS OF TURBINE YACHT " ElII:&RALD." 

steamer in the world. Her usual speed is 21 knots. 
Both ve3"!els only run on the Clyde during the summer 
months, and their running was regular an,l without 
a hitch. The "Queen Alexandra's" astern turbines 
which are placed inside the exhaust en e ls  of the low
pressnre turbine cylindert!, reverse the tlction of the 
two outer shafts. 

At the autumn meeting this year of  the Bl'iti�h Asso
dation at Belfast, the' Hon. C. A. Parsons said that 
the adoption of the st!'lam turbine system in vessels of 
la :'ge size, sueh as Atlantic liners, cruisers and battle
ship3, would be attended with greater proportional ad
vantage;; than in the case of smaller vessels. The 
large turbines would be cheapel' to build .  would be 
lighter, and would occupy less space in proportion to 
power. The design of such large turbines presented 
no difficulties bevond those al ready "urmol1nted . and 

TURBINE PASSENGER STEAMER " QUEEN ALEXANDRA." 
T.rn"th. !?�O feN : 1I0,m . !l2 feet ; dcr,tb. 1 1  frrt. Ii inches ; .peed, 21 .m I e  . .  ". 
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the greater size permitted the adoption of important 
features for the further reduction of coal consumption. 
He said that if the "King Edward" had been fitted with 
balanced twin triple-expansion engines of the most 
improved type, and of such size as would consume all 
the steam the existing boiler could make, the best 
speed she eould possibly have obtained would have 

been 19.7  knots against the 20 V:! knots 
actually done by the "King Edward," 
showing an increase of speed of eight·tenth:,; 
of a knot. This differen('e (,ol'l'esponds to 
a gain per indicated horse power in favor 
of the turbine steamer of 20 per cent. I t  
would hardly have been possible t o  drive 
the "King Edward" at 20 V:! Imots with 
ordinary engines, owing to the extra weight 
of the machinery and the necessarily in
creased displacement. The attempt to do 
so could only have resuited in the speed 
being obtained at an enormously inc'reased 
fuel (,ost and a ruinous expenditure of coal 
and the like on service. The "Queen Alex
andra's" coal consumption, it may be men
tioned, has proved quite as economical al! 
that of the " King Edward ." 

It  may be interesting t.o mention that 
the Lancashire and Yorl{shi re Railway 
Company has recently sent an invitation 
to shipbuilding firms throughout the king
dom fO!' designs and tenders for a new 
steamer for their I rish Sea service. Pro
posals are invited for the ordinary twin
screw reCiprocating engines and also for 
steam turbine propel ling engines. The 

SIJeed d esired is 1 9  knots. The question of propellers 
is one to which M I'. Parsons has devoted (,on si elerable 
attention, and he has made many experiments i n  orcler 
to discover both the right number of projlellel's and 
the best shape for each different class of vessel . The 
"Turbinia" originally had but one screw, which was 
d riven by a single turbine engine at a speed of from 
2.000 to 3,000 revolutions per minute. 

Many experiments were made with screw propellers 
of various sizes and proportions, but the lJest speeds 
were quite disappointing. Mr. Parsons found that the 
excessive slip of the propellers beyond the calculated 
amount and their inefficiency indicated a y;ant of 
sufficient blade area upon which the thrust. necessary 
to drive the ship was distributed ; in other words, 
that the water was torn into cavities beh ind the blades. 
A radical alteration was made in  t !le "Tul·binia." 

T h I'  e e separate 
turbines 
stalled, 

were in
one high 

pressure, one in
termediate p r e  s -
sure and one low 
pressure, each of 
which drove one 
propeller s h a f t ,  
with three screws 
on each shaft. The 
. .  Turbinia " w F. s 
therefore d I' i v c n 
through the water 
by nine screws, and 
the result was that 
she showed a great 
gain in speed ; and 
held for a while the 
distinction of being 
the fastest vessel of 
any type in Cl e 
world. 
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Railroad Transportation. 
A RIDE TO CHICAGO AN D BACK ON THE LOCOIiiOTIVE 

OF THE TWENTIETH CE NTURY LIIIIITED. 

Time was when a passenger who wished to ride on 
the locomotive could obtain a seat in the cab for the 
mere proffer of a elgar. That, however, was long 
before the day of mile-a-
minute trains. With the 
in('reasing s p e e  d a n d 
gro',ving density of mod
ern traffic, the restrictions 
that guard the "man at the 
thl'ottle" have grown in 
::;everity, until to-day the 
private office of the presi
dent of the rai l road is 
more easy of access than 
the locomotive cab of t.he 
humblest work train on his 
road ; while as for a seat 
in the cab of an Empire 
State Express or a Twen
tieth Century Limited, it 
is a positive fact that the 
let ters of request for a 
trip of this kind on file in 
the company's offices-ali 
politely refused-are often 
subscribed by names that 
are not unknown to fame 
on both sides of the At
lantic. 

Scientific American 
men are expected to make up, if possible, any time 
lost through unavoidable delays, some remarkable run
ning has been done. Thus, the Pennsylvania train on 
August 4 ,  1902, ran from Fort Wayne to Crestline, 
131 .4  miles, with one stop for water, in two hours and 
nine minutes, an average speed of sixty-one miles per 
hou r ;  while even finer was the performance of the 
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design was to provide a huge boiler with sufficient heat
ing surface to insure a plentiful supply of steam at 200 
pounds pressure, under the most exacting conditions of 
service. Ample grate and firebox surface are secured by 
extending the firebox across the frames, the internal 
width being 6 feet 3 :}!; inches, and the length 8 feet. 
The barrel of the boiler is 6 feet in diameter, and the 

heating surface reaches 
the enormous total of 3,505 
square feet. The 21x26�inch 
cylinders would, at maxi
mum effort, easily !!lip the 
four-coupled drivers ; and, 
accordingly, by means of 
an air cylinder acting on 
a lever, an additional 10,
OOO-pound load can be 
thrown on the drivers, in
cre .... sing the tractive ef
fort to 25,350 pounds. 

Just how necessary is 
this precaution, the writer 
realized when he was 
Hashing by the three hun
li red and thirty signals be
tween Albany and New 
York, at from seventy to 
seventy-five miles an hour, 
and noted that no sooner 
was one signal seen by the 
engineer and verified by 
his fireman, than he was 
watching intently for the 

Cylinders, 21 by 26 inches ; drivers, 79 Inches diameter ; weia:ht or engine, 1i6,IXXl pound!;; beating surrace, 3,505 square teet ; I(rate area. M,8 
square feet; Bteam pre8llnre, 200 pounds ; tractive effort, 25,8110 pounda. 

Of course, for such an 
engine a schedule speed of 
fifty miles an hour with a 
227¥2-ton train was mere 
play ; the opportunity to 
see what these engines can 
do whrn called upon for a 
supreme effort was to 
come on the return trill. 
Mr. Sherwood expre!!sed 
regret that, being on time, 
he had no chance to "show 
what she could do," and 
on our nodding approving
ly at the gage, which, in 
spite of the easy labors of 
the fireman. stood steadily 
at 200 pounds or slightly 
over, the latter patted the 
huge boiler affectionately 
as one might a favorite 
horse, remarking that the 
difficulty was "to keep her 
cool"-which the fluttering 
pop-valve proved to be 
true. The predominant im
pression, apart from the 

THE LOCOIiiOTIVE ON WHICH THE FAST RUN FROIII ALBANY TO NEW YORK WAS IIIADE, 
next ; the successive sig-
nals swinging into sight arou nd the curves, often at 
less than mi nute intervals. The man who holds that 
$400,000 train and the priceless lives of its passen
gers in his hand, must have no inquisitive and lo
quacious layman at his elbow ; nor must the fireman, 
who is satisfying the hunger and thirst of a boiler that 
is eating up, hour by hour, the fuel and water demands 
of a 1,500-horse power locomotive. 

I t  was with some such thoughts as these that the 
Editor of the SnEXTlt'W AMERWAX recently climbed 
into the cab of the Twentieth Century Limited, pre
!!ented a letter from Vice-President Brown of the road, 
shook hands with Engineer Sherwood ( who, by the 
way, has been at the throttle of fast New York Cen
tral trains for an unbroken period of thirty years ) and, 
l'omfortably s e t 
tied at the front 
end of the fire
man's seat, com
menced the first 
!!tretch of 143 miles 
of his 980-mile trip 
to Chicago. 

New York Central train. when with four and five cars 
it made up fifty-eight minutes from Rhinecliff to Buf
falo, a distance of 350.4 miles, the speed, excluding 
seventeen minutes in stops. being 59.4 miles an

' 
hour. 

On another occasion this train left Syracuse fifty-one 
minutes late with five cars weighing 300 tons, and al
though taking on an additional fifty-ton car at Albany, 
passed Yonkers, 275,5 miles from Syracuse, on time. 
Excluding six minutes in stops, this is  an average of 
60.74 miles an hour, which was maintained in spite of 
the fact that there were no less than sixteen slow
downs. 

On the round trip f l'om New "\: ork to Chicago 
the writer spent just half the time, or twenty hours, 
in the cab, and rode on six different locomotives. For 

locomotive, left by this ride up the beautiful Hudson 
Valley, is of the magnificent condition of the roadbed 
and the faultless disposition of the signals. As we 
swung grandly around the curves or swept into the 
stretches of tangent, the signals stood out-first the 
"distant," then the "home"-sharp and insistent against 
the background. By the law of the road the fireman must 
verify each signal as a check upon the engineer ; and at 
the proper moment to catch the earliest sight of a "dis
tant," he would step to the window and shout "Right," 
announcing the signal, if it stood on a curve, a second 
or two before it came in the line of the engineer's vision. 

Albany was reached at 5 : 33, two minutes ahead of 
time ; and after a meal in the diner we boarded the 
engine-another of the Atlantic type-at Utica, for the 

A word just here 
as to these Twen
t i e t h  C e n t u r y.  
trains. For several 
years past the fast
e�t expresses have 
taken ,wenty-four 
hours to run from 
New York to Chi
c a g o ; b u t l a s t  
spring the New 
York Central and 
Pennsylvania roads 
agreed to run a 
train each w a y  
d a i I y in twenty 
hours. The Penn
s'ylvania road has 
t h e  shorter b u t  
more hilly route, 
covering 920 miles ; 
the distance over 
the New York Cen
t r a l  a n d  L a k e  

Albany to Spurten Duyvil, 131.'1 miles, was ruD In 181 miDutes. 'Excluding the time lost iD "ight siOWUOWD@, tbe average runDing .peeJ WU8 tIS mile8 per hour ; weigbt 
of tralD, 35216 toDS ; of engine. 144 tonB_ 

experience 0 f a 
dash by night in 
a crack expres;,;. 
T h e  fifty - three 
miles to Syracuse 
are timed to be 
done in sixty-three 
minutes ; b u t  a s  
some ten minutes 
are lost through 
the streets of Syra
cuse, and 0 t h e  r 
minutes in variou!! 
slowdowns, s 0 m e 
very fast miles are 
covered. We were 
a trifle late i n 
starting, and the 
engineer explained 
that as it was elec
tion night, and he 
would have to run 
" d e a d  s l o w'" 
through the crowd
ed streets of Syra
cuse, he would do 
some fast running 
so as to have a few 
minutes in hand. 
Here then was the 
chance of a life-

THE T W ENTIETH CENTURY LIIIIITED IIIAKING UP TIllIE BETWEEN ALBANY AND NEW YORK. time-a seat in the 
Shore route being 
980 miles. The trains are ordinarily made up of four 
cars weighing 240 tons. although. as we shall see, they 
include, over a large portion of the distance, a diner, 
and on the New York Central system an extra sleeper. 
which bring up the total train load to over 350 tons. 
The running speed on the latter road, including stops, 
is slightly under fifty miles an hour ; but as the engine- '  

the whole I'ound trip of 1 .960 miles a dozen locomo
tives are ' required, the average distanee of each run 
being about 163 miles. For the run to Albany one of 
the magnificent Central Atlantic type engines, designed 
last year especially for the heavy express service of the 
road, was coupled on. These are the most powerful fast 
express engines in the world. The Object aimed at in the 

most powerful ex
pres!! engine in the world ; a heavy train of 300 tons 
behind it ; an engineer vouched for by the conductor 
as "nervy and fond of fast running ; "  a stretch of 
downgrade just a few miles ahead for a racetrack ; and 
a night of impenetrable darkness to lend the last touch 
of half-fearful suspense to the trip. We :;athered way 
quickly to a speed of a mile a minute, and before one 
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had got his nerves quite to the sticking point, the fire· 
man shou ted that we were on the downgrade. The ae
ce!eration was rapid, and our stop-watch timing ( the 
fireman caIling off the mileposts ) soon showed that we 
were making eighty-three miles an hour. That six-mile 
run by night was certainly the most thrilling experi
ence in high-speed travel of a lifetime. We have stood 
at night on the bridge of the "Deutschland" when, with 
the "Kaiser Wilhelm" at her heels she was rushing at 
27 miles an hour through a fog that shut the fore· 
castle deck from view ; and again when, to 
test her rough-weather ability, she was making 
twenty-four miles an hour against a full southwesterly 
gale ; but from the standpoint of pure sensationalism 
those experiences were tame compared to this wild 
ride by night through the Mohawk Valley. To the 
writer, who was not by any means a stranger to loco
m otive riding, the experience was simply terrific-im
possible of adequate description to the traveler whose 
gage of greater speed is the slightly increased swaying 
of a Pullman car. The sensations of such a ride strike 
at every aVQnue to the emotions ; ear, eye, and touch 
are violently assailed. For the ,ear there' is a "clang 
and clash and roar, " so loud that one has to 
shout into the ear to be heard-there is the concus
si on of the moving parts of the engine-the jangling 
of metal ,against metal-the crashing impact 'of the 
d riving wheels 'and trailers upon the track-while 
above all t)his strident orchestra, like some great organ 
note, i s  heard the deep, sustained roar of the ex
haust from the smokestack. For the sense of touch 
there i s  the amazingl);' rough riding of the engine 
which, compared w ith a nicely-poised Pullman car, is 
as the movement of a springless farm wagon to a rub
ber-tired carriage. The unev�nness of the track, slight 
as it  is, is but little abE orbed by the stiff locomotive 

DEWITT CLINT OX. 183 1 .  
Cylinders, 5�x16 inches. 
Drivers, 5! inches. 

Boiler pressure, 80 pounds. 
Tractive effort = 919 pounds. 

Scientific Amertcar\ 
agai nst the winrlow of his eab ) in the material, the 
men, and the management of that most wonderful of 
modern creations, a first-class trunk railroad. 

The perfect faith of the I;lngineer in the system was 
strikingly brought home ;on the return trip from 
Chicago. A delay in Cleveland had put the train 
twenty-five minutes late, and time was being made up 
with a powerful, Prairie-type, six-coupled, ten-wheeled 
engine with 20 x 28-inch �ylinders and boiler to match, ' 

, The engineer had congra'tulated us on the fact that be
cause of the delay we sho'uld see some fast running, and 
we had just snapped the stop-watch on a two·mile run 
at seventy-eight miles an hour, when "Red" shouted the 
fireman, and with brakes hard down, we pulled up 
at a wayside station signal for orders. As we were 
starting again, the fireman courteously showed us the 
order, which read that from So-and-so to So-and-so the 
east-bound track was closed, and east-bound trains 
would use the west-bound track ; No. 26 ( our train ) to 
have right-of-way over all trains. "What ! Does this 
mean that 'we '  shall run agaihst. the traffic ?" " It does." 
"But, surely, not at this speed ." " Indeed, we shall ."  
And indeed we did ; for full  out came the throttle, 
and soon we were sweeping into darkness ( on the 
ether fellow's track, mind you ) with nothing between 
us and Heaven-know s-what but the faithful watchful
ness of a train dispatch.er, sitting in his office a hundred 
miles o r  more away. Sublime faith in a marvelous sys
tem, we thought, as we settled d own for the only un
comfortable quarter of an hour of the whole trip. 
Twelve miles further on we passed the obstruction-a 
disa bled freight train-and switched back to our own 
track. 

Leaving the engine at Buffalo we crept at midnight, 
from the dirt and din of the cab, very tired. 
into the comfort and sweet linen of a lower 

EXGINE OI<' 1850. 
Cylind�rs, 16 x 20 inches. 
Drivers. 66 inche@. 

Pressure, 100 ponnds. 
Tractive effort = 7758 ponnds. 
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resistance of dragging a train round a six-degree curve 
is equal to a rise of about ten feet to the mile. The 
estimate, however, i s  made for the fifteen-mile speed 
of freight trains, and for an express at seventy-five 
miles an hour it will be vastly greater. Exactly what 
it amounts to can only be conjectured ; but its equiva
lent in grades would represent a track with decided 
gradients and with no downgrade to compensate. The 
engine was handled with the consummate judgment 
born of long experience. For the most part the throttle 
was three-quarters open, and the cut-off at one-third 
stroke. At the running speed, which finished with a 
burst from Yonkers to Spuyten Duyvil of 14.13 miles 
in 1 1 : 5  minutes ( 73 . 7 2  miles an hour over heavy curva
ture ) , the engine, under 203 to 204 pounds of steam, 
which she carried steadily, must have been indicating 
her maximum of 1,450 to 1,500 horse power. 

It  is  a popular delusion that the engineers who run 
such trains soon break down under the strain ; yet the 
two partners on the New York-Albany run of this 
train are to-day fine-lOOking men in the best of health. 
The work calls for nerve, of course, but as more than 
one of them told us they kept their nerves right by 
right living. A more temperate, intelligent and cour
teous body of men than these trainmen one must travel 
far to find ; and it was with his usual insight into char
acter that President Roosevelt went among thl/ir 
trusted representatives to select one of the arbitrators 
in a notable industrial controversy of the day. 

.. . . . . 
NOTES ON THE HISTORY OF THE AMERICATf 

LOCOMOTIVE. 
BY HERBER�T. WALKER. 

In the following notes on the History of the Ameri· 
can Locomotive, we will pass over the various attempts 
to produce self-moving road carriages, and begin with 

Cylinders, 2'Jx28 inches. 
Wheels. 72 inche •• 

EXGIXE OF 1902. 

Boiler pressnre, 200 ponnds. 
Tractive effort = 32,000 POUtiUs. 

SEvilNTY ONE YEARS' GROWTH OF THE AMERICAN LOCOMOTIVE. 

springs, and when the driving wheels and the massive 
recipI'ocating parts-side rods, connecting rods, cross
heads, pistons, weighing tons in the aggregate-are 
threshing round and darting to and fro to the tune 
of over 300 revolutions a minute, the great mass of 
the engine vibrates and lurches and rolls, until one 
feels that the only logical outcome would be for the 
structure to rend itself into a thousand fragments ! 
Then, for the eye, there is the sense-at eightly miles 
an hour by night-of incredible speed. By day, objects 
approa�h slowly out of a far perspective ; but by night 
they rush at you out of the near darkness in one mad 
whirl of ghostly shapes, punctuated by horizontal, 
rocket-like streaks of fire-the signals and station 
lights. 

To the novice, the most thrilling moments come with 
the headlong d ash through a station yard, where the 
ta: l-lights of a side-tracked freight train glare with 
th eir evil red eyes at you from the distance-surely 
they are on your own track-and you sweep down upon 
a mass of white lights, red lights, headlights, whirling 
hand lamps, dwarf signal lights below, and arc lights 
above, with two or three switching locomotives to 
heighten the crowded effect ! Clear track ? Absurdly 
impossible ! I tell you, gentle passenger, lounging back 
there in the cushioned security and comfort of a Pull
man, that should you sit here just now with me at the 
vary front end of this roaring cataract of steel and 
fire, and realize that it  is hurling you into that be
wildering yard at over one hundred feet a second, with 
a stored-up energy back of you equal to that of a 
shell from a 13-inch gun-if you realized, as I 
did, that to develop that energy requires only 
a misplaced switch, a careless signalman, a broken 
J ail or axle, you would understand how sub-
!ill' '' t be the faith of that quiet man at the throt-
tle e clean-cut profile you can just see silhouetted 

barth, for a six-hour sleep to Albany. Here our letter 
made us known to Mr. Ryan, another New York Cen
tral veteran, who started in 1865 as a fireman, and for 
thirty-three consecutive years as engineman, has run 
heavy express trains through the Hudson Valley. The 
engine, another of the splendid Atlantics, was to make 
the record run of the whole round trip. With six 
cars of 352 tons total weight and a handicap of twenty
nine minutes, we set out to make up time. It  was an 
ideal morning as we pulled out at 7 .04,  with a slightly 
favoring wind, and a dry rail .  Two or three minutes 
were lost in gOing slow over the bridges and through 
the yard, and then we straightened out to what we 
judged to be fifty, sixty, and seventy miles an hour. 
Out came the stop-watch, and the next mile was made 
in forty-eight seconds. It  did not 'seem like it, so as 
there were no slowdowns ahead, we timed for a com
plete five-mile stretch, which was done in exactly four 
minutes ; and for the next five, which were also covered 
in exa-cily another four minutes, making eight ' minutes 
for the ten miles, or seventy-five miles an hour. Then 
came a slowdown to twenty-five miles through Hudson, 
then two slowdowns in succession for water, another 
for a sharp curve through Pou�hkeepsie ; a slow to 1 2  
miles a n  hour through a rock cut in the Highlands, 
another at Croton for water, and at Peekskill for sig
nals. Each of these from a seventy to seventy-five mile 
speed meant a. loss of one-half to two minutes before 
the high average was reached again ; and yet we passed 
through Spuyten Duyvil, 1 3 1 . 7 3  miles born Albany, at 
9 :  15, having covered the distance in 131 minutes. 

To appreciate this performance we must remember 
that though the line i s  level, it is  full of curvature, 
forty-eight miles, or  over one-third, consisting of curves 
that vary from one degree to eight degrees. It  is 
estimated that every degree of curv'ature is equal to 
3-100 of a foot of rise in every 100 feet. Therefore, the 

the year 1 8 0 2-3 when Richard Trevithick, of Cornwall, 
England, who is known as "the father of the locomo
tive," laid down the plans for an engine to run on the 
Merthyr Tydvil tramway in Wales. This, the first 
railroad engine in the world, embodied some of the 
salient features of the m odern locomotive, namely, high 
pressure stea m and a horizontal cylinder, the exhaust 
steam being turned into the chimney . This engine, 
which is illustrated in Fig. 1, hauled passengers and 
freight weighing about 10 tons at a speed of 5 miles 
an hour, and is said to have once attained a speed of 
16 miles an hour, when running without a train. I ts 
weight, 5 tons, was found too ' heavy for the cast·iron 
rails or "plates," and this objection, coupled with the 
fact that it was more expensive than horse traction, 
condemned it for commercial pu rposes. Like other 
great men, 'l'revithick was in advance of his time, and 
the world was not ready for him. He was, moreover, 
too easily discouraged by partially successful experi
ments, and, although he subsequently built im.proved 
locomotives-Eome of them having such familiar fea
tures of our modern engineering practice as a fusible 
plug in the crown sheet of the fire-box, and means for 
superheating the steam-he was unfortunate, and failed 
t.o command the capital necessary for developing his 
ideas. The antagonism of Watt also told heavily 
agai nst him, and after a series of reverses he died in 

'obscurity, and was laid to rest in a pauper's grave. It  
was only recently that the I nstitution of Civil  Engi
neers reminded the nation of his true position among 
engineering heroes by erecting to his memory a memo
rial window in Westminster Abbey. 

Passing over B1enkinsop's and Hedley's engines, 
which were but little more than continuations of Trevi
thick's designs, we come to the advent of George Steph
enson, who built his first locomotive in ] 8 1 3 .  Stephen
son did not show the originality of Trevithick, and 
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Fig. 1 . -Trevithick's Engine.  
Run on Rails. 

Fig. 4 . - -" The Best Friend " First Locomotive in Actual Sernce in U. S. 1 83 0 .  

Fig. 3. -Stephenson's Engine. 1 828. First Locomotive Seen in America . 

Fif'. 7.-Rof'ers' Passenrer Engine. 1 845. Hartford It New Haven R. R. 

FiC'. ,. -The ;, Experiment " 1 132. Plrst Inrlne With /I Leadlnr Truck.. Fir. 8 .  -" MOlUI . .  Enltlne .  1 863 Ne'w Jersey R. R. It Transportation Co. " 
SOXI TYPES ILLIJSTRATING THE DEVELOPMENT OF THE LOCOMOTIVE. 
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eannot be l>aid to have been a great inventor, but he 
was a man of indomitable energy and perseverance, 
possessing the rare combination of the engineer and 
the man of business. He also had the faculty of 
selecting the crude ideas of other inventors, putting 
them into practical shape and combining them with 
his own designs. This not only placed him at the 
head of his profession but enabled him to command 
the capital to build his own shops, which he opened 
at Ne'veastle-upon-Tyne in 1824.  This factory is run
ning to-day, and is the oldest locomotive works in the 
world. 

SIX CO{"PLEU W H EELS. 
Here Stephenson developed some historical engines, 

among them being the "Experiment" · for the Stockton 
and Darlington Railway, having six-coupled 
wheels and directly-connected inclined cylin-
ders, the piston rods giving motion to thc 
cranks by connecting rods, without any in

Scientific American 

the design of Stephenson's "Rocket," which established 
for all time the elements of the practi<"al locomotive, 
had either not reaehed or had failed to impress Ameri
can engineers, for we find in the years 1830-31 a variety 
of experimental locomotives having but little histori
cal value. The most noteworthy engine of this group 
was that built by Peter Cooper, having an upright 
boiler with gun barrels for tubes ; the cylinder was 
vertical and the exhaust was into the atmosphere. This 
engine was tried on the Baltimore & Ohio Rai l road in 
1830 and was the first locomotive built in  America ; but 
it was only run experimentally. 

�'ms'l' AlI1EII I ('.\ :\" LOt'O �I OTIYE. 

An important engine. historically considered, was 
the "Best Friend ."  designed by Adam Hall and con-

" 

40 1 
invented a very important improvement in the locomo
tive engine, namely.  the l ink motion. This valve gear 
is now used the world over and is the standard form of 
reversing . and expansion gear. James's engine was 
totally destroYed by explosion of the boiler, and the 
link motion was lost sight of until ten years later, 
when it was reinvented in Stephenson's shops and ap 
plied to several English engines with complete success. 
The advent of the "Experiment" marked a period in 
American locomotive practice at which a departure 
from English designs commenced. and a process 0: 
adaptation to the peculiar conditions of the railroad!" 
in this country quickly followed. Among these changes 
we note the adoption of the bar frame in preference to 
the plate frame, although the bar frame was used in 

many early English engines. 
EQI 'ALI 7. I X(;  I.E\·EIIR. 

The next step with a view to increased flex
ibility and more even distribution of weight, 
was the introduction in 1837-38 of equalizing 
levers in Eastwick & Harrison's "Hercules." 
With the bar frame, the leading truck and 
equalizing levers, the American locomotive 
became the best machine in the world for 
heavy loads and high speeds on a track that 
caused nearly every imported engine to come 
to grief sooner or later. 

termediate gearing. This engine was built 
in 1826 and was a landmark in locomotive 
history, introducing as i t  did one of the 
essential features of the modern locomotive ; 
for up to this time Stephenson's designs 
�howed no practical improvement over those 
of Trevithick and other makers. A fair 
example of the locomotive of this period 
was the "Stourbridge Lion," illustrated by 
Fig. 2.  It was built by Foster Rastrick & 
Co., and was sent to the United States in the 
year 1828 for the Delaware and Hudson Ca
nal Company's railroad. As it was too heavy 
( 7  tons ) for the rails it was soon withdrawn 
from traction service ; but it was the first 
practical locomotive to turn a wheel 

Fig. 9.-Yauclain Compound Engine. 1 89S. Atlantic City Railroad. 

At about the same period the ever,increas
ing loads demanded an increase of adhesive 
weight, and the so-called "American eight
wheeler" appeared in 1837 built by Campbel l  
and used o n  the Phi ladelphia, German
town & Norristown Railroad. This en, 
gine had inside cylinders, but one 01' 
this type, with outside cylinders, was 

in this country. In the same year Stephenson built the 
engine "America" ( Fig. 3 ) ' which was also sent to the 
Delaware and Hudson Canal Company, and was the 
first practical locomotive seen in the United States, in
asmuch as it arrived four months earlier than the 
" Stourbridge Lion ; "  but it was never used for trac
tion service. This engine was of the same design as 
the "Experiment," except as to the number of coupled 
wheels. 

THE "ROC KET:' 

Events followed quickly at this period, and in the 
year 1829 Stephenson produced his world-renowned 
"Rocket" for the Liverpool and Manchester Railway. 
This remarkable eng'ine embodied a multi tubular 
boiler, a blast pipe, direct-acting pistons ( as in the 
"Experiment" and "America" ) and a water-surrounded 
fire-box. Stephenson appears to have originated these 
two latter features, and, by combining them with the 
others, he produced a locomotive which, aside from im
proved valve gear and some minor details, was sub
stantially the same engine that is in use to-day. As a 
basis of comparison with modern engines we will 
note the chief dimensions of the "Rocket" : Cylinders 
8 inches diameter by 16 ¥:! inches stroke ; diameter of 

structed at the West Point Foundry, N. Y., 
which was put to work on the South Carolina 
Railroad in 1830.  This, the first locomotive built in 
America for actual service upon a railroad, is shown 
in Fig. 4 .  The cylinders were 6 inches diameter by 
16 inches stroke ; driving wheels 4 feet 9 inches 
diameter ; weight 4 ¥:! tons. The boUer was verti
cal and multi tubular. This engine attained a speed 
of 35 miles an hour without a train, and with four or 
five cars fil led with passengers it ran at the rate of 
20 miles an hour. 

All the engill€s of American design built up to this 
date, whUe they were bold and original, possessed in
herent defects which prevented thei r adoption for prac
tical railroad work, so that engines of the Stephenson 
and Bury types continued to be purchased from Eng
land, in spite of the fact that they were ill-adapted to 
the sharp curves and rough tracks of our railroads. 
An example of the foreign-built engine of this period 
was the "John Bull," purchased of Stephenson & Co., 
which embodied an improved position of the cylinders, 
namely, inside connected and placed at the smoke box 
end of the boiler. This engine, shown in Fig. 5 ,  ran for 
many years and is now in the Washington Museum. 
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built by Norris in 1838 for the Baltimore & Ohio Rai l
road and was one of the earliest of that class, a goot! 
example of which is illustrated in Fig. 7. It was built 
in 1845 by Rogers, Ketchum & Grosvenor for the Hart
ford & New Haven Railroad. The cylinders were 1 1 1 �  
inches diameter by 1 8  inches stroke. Driving wheel s 
5 feet diameter. This engine was followed by Winans' 
"Camel" engine of 1848,  having eight coupled driving 
wheels and weighing 25 tons. In order to ascend heavy 
grades Winans brought out his "Centipede" in 1852. 
This engine had eight coupled driving wheels and a 
four-wheel truck. The total weight of the engine was 
45 tons, but it was ecl ipsed in 1 857 by Milhol land's 
twelve-wheel engine "Pennsylvania," its enormous 
weight of 50 tons being distributed over twelve coupled 
wheels of 3 feet 7 inches diameter. The cylinders were 
20 inches diameter by 26 inches troke, and the heating 
surface was 1328 square feet. These, however, were 
special designs and were in advance of the common 
practice, the average weight of passenger engines in the 
early fifties being 20 tons, and of freight engines 30 
tons. At the close of this period the domed fire-box 
gave plal!e to the wagon top boiler, so that by the year 
1853 the American passenger engine had assumed the 

Fig. 1 0. - Largest Passenger Locomotive in the World. 1902. Chesapeake and Ohio Railroad. 

SOliE TYPES ILLUSTRATING THE DEVELOPMENT OF THE LOCOIIOTIVE, 

driving wheels, 4 feet 8¥:! inches ; boiler, 3 feet 4 
inehes diameter by 6 feet long ; heating surface of 
tubes 11 7.75 square feet ; fire-box heating surface, 20 
square feet ; total 137.75 square feet. Area of fire
grate, 6 square feet ; working pressure, 50  pounds per 
square inch. Weight of engine in working order 4 
tons 5 hUndredweight. Weight of tender loaded, 3 tons 
4 hundredweight ; total, 7 tons 9 hundredweight. At 
the celebrated Rainhill trials this engine hauled a 
coach filled with passengers at a speed of 24 milea an 
hour, and its average speed with a load of 13 tons was 
1 5  miles an hour. On a later occasion it is said to have 
covered a mile in 60 seconds when running without a 
train.  

Turning again to the United States it appears that 

THF. I.E A I l I X(; TII I ' ( ' K .  

As before stated . the English engines were not 
adapted to American conditions. their rigid wheel 
bases causing constant derailments. Ross Winans and 
John B.  Jervis experimented with · swiveling, four
wheel trucks in 1 831-32, and although trucks or 
"bogies" were used in England for many years prior 
to the period under notice, it appears that John B. 
Jervis is  entitled to tfie honor of having first applied a 
leading truck to a locomotive. This engine, named 
"Experiment." is . illustrated in Fig. 6 .  It  was built in 
1832 and did satisfactory duty on the Mohawk & Hud
son Railroad. frequently attaining a speed of a mile a 
minute. 

In this !lame year William T. James, of New York, 

form which it has to-day. the only difference heing in 
matters of dimensions and weight. 

The increasing weight of trains now (lemanded a trac
tive power beyond the capacity of the eight-wheeler, 
and additional coupled wheels came into use. the year 
1846 marking the appearance of Norris's 1 0-wheeler 
"Chesapeake," the six coupled driving wheels of which 
were 3 feet 10  Inches diameter and the cylinders 1 4 %  
inches diameter b y  22 inches stroke ; weight 2 0  tons. 

At the beginning of the sixties the rapid increase in 
train loads called for heavieI locomotives, and the 
"Mogul" engine ( Fig. 8 )  built  at the Rogers Works, 
with six coupled driving wheels and a two-wheel truck 
was adopted fol' frE'ight purposes. The weight of thiR 
engine was about 35 tonR When it  was fount! that the 
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Moguls woull1 haul mOI'(\ ('an; than the average freight 
engine, additional ('ars were soon forthcoming-the 
h'ansportation department always keeping ahead of the 
motive power-and a fourth pair of driving wheels 
was embodied in the engine "Consolidation," built by 
Baldwin In 1866. This engine weighed about 45 tons, 
Lut in 1881 the "Mastodon," an engine with · the same 
number of coupled wheels as the "Consolidation" but 
with a four-wheel truck made its appearance. This 
engine weighed about 50 tons and did some remarkable 
hauling at that time. Its tractive effort being about 1 4  
tons. 

T H E  LU('(HIOT l n:'s UHOWT H .  
I t  is of Interest thus t o  note the enormous growth o f  

the locomotive engine, for b y  referring t o  the dimen
sions of Stephenson's "Rocket," previously recorded, 
we find that the tractive effort of that engine was about 
78!) pounds, and compared with one of the latest power
ful freight engines ( No. 940 ) ,  built at the Baldwin 
WOI'ks for the Atchison, Topeka & Santa Fe Railroad, 
not only Stephenson's locomotive, but all the others 
herein notieed are as pigmies to a giant, for "940" 
weighs 1 33 % tons ; the diameter of the boiler i s  6 feet 
G* inC'hes. The total heating surface is 5,390 square 
feet ; grate area 58.5 square feet. Working pressure 
225 pounds per square inch. The compound cylinders, 
four in  number, are 19 inches and 3 2  inches diameter, 
with a common stroke of 32  Inches, The drawbar pull 
Is no less than 31 tons, sufficient to 1 1ft as a dead weight 
a passenger engine of thirty years ago. 

Since the days of Watt, the question of the economi
cal use of steam has been one of the most important, 
and mm·h has been done by expanding the steam in 
a pl urality of r-yllnders ; but in the case of the loco-

General Telellraph Clerk., 0111_ operawra. etc. Jt:nfltnemen and ('onctucto� and 
tlremeu. braktswell 
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& Ohio Rai l road by the Amerh'an \ .oc·omoti ve' COIll}lany 
at their S('henectady wOI·ks. and ('ertainly does great 
( 'red it to hel' designers. The ( ·yli nders are 22 incheR 
diameter with a stro�e of no less than 28 inches, so 
that with the 72-in('h driving wheels and a steam pres. 
sure of 200 pou nds on the square inch, the tractive 
powel' of· this magnifj(,ent lo('omotive is 16  tons. The 
total heati ng su rface is 3!)33 ,28 square feet, and the 
weight of the engine and tender in working tl'im is 
154 �':! tons. 

This class of engine is known as the "Mountain" 
type, and is coming rapidly to the front f.or hauling 
the fastest trains over exceptionally heavy grades. 

On page 399 we give a graphi<' i l lustration of the 
growth of the Americatl lo('omotive fl'om 1 831  to. 1 902; 
which. with the data gi ven below the cut, needs no 
further explanation . 

An attempt has thus been made to trace the develop
ment of the American locomotive in bare outline ; but 
the history of this important and interesting subject 
has yet to be written. If it ever appears, we 'shall  
Incline to share the opinion of John Bright expressed 
in one of his speeches in the House of Commons, when 
he said : "Who are the greatest men of the present age ? 
Not your warriors, not your statesmen ; they are your 
engineers." 

• · e ·  • 
THE RAILROAD SYSTEM OF THE UNITED STATES. 
If one were called upon to name the field of engin

eering in which the vast scale upon which things are 
done In this country is most strikingly shown, he 
would be safe in pOinting to the colossal rai l road sys
tem of the United States. I n  respe(·t of the total length 
of track, the total number of locomotives and ('ars, the 

Station RIlento All1\ 
tltatlonWtHI. 

lJRC'hiniMt!( untl 
Mbopmeu. 

"'rn(�kl1U'1i Ilnd 
laborers. 
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to takl� a shell of the Pyrami d ,  I 'ompose(\ mcrely of the 
outer layer of stone, and place it ovel' the Capitol, it 
would practical ly shut it out from view, and the apex 
of the Pyramid would extend 200 feet above the high
est point of the Capitol's dome. 

The total length of the railroads in operation in  the 
U nited States at the dose' of the fiscal year 1901 was 
195.887 miles, this total not including track in sidings, 
etc. If these rai lroads could be stretched out In one 
continuous line, they would be sufficient to girdle the 
ea rth at the equator more than eight times ; or, if  
started from the earth and stretched outward Into 
space, they would reach four-fifths of the distance 
from the earth to the moon. 

Sn:�:r. RAI I .S.-Now, to arri ve at an estimate of what 
it  has taken in material to build this length of rai l
road, let us assume that a fair average size of rail Is 
one weighing 75 pounds to the yard . Much of the track 
in the Eastern States weigl)s 80, 90 and 1 00 pounds to 
the yard , while most of the track west of the Mi ssis
sippi weighs 70, 60 and in some instances as low as 56 
pounds to the yard . On this basis it is an easy cal
culation to determine that the total weight of these 
rai ls is over 25,000,000 tons ; and if  the mass were 
melted and cast In solid pyramidal form it would con
tain 1 05,HO,OOO cubic feet, and would be over fifteen 
per cent larger than the great Pyramid itself, If the 
rai ls were east in one rectangular block, It would form 
a mass 436 feet square on the base and equal in height 
to the Washington Monument, which towers 550 fE'et 
above its base. 

RA I !. IIHA I I  T mH.-The railroad ties used In this coun
try vary in size from a tie 8 inches wide, 6 Inches deep 
anrl 9 feet long to ties as much as 12 Inches in wirlth 

THE EMPLOYES AIm THE MONEY VALUE OF THE UNITED STATES RAILROADS, 

motive it is a problem of peculiar difficulty by reason 
of the small eompass within which the extra parts 
must be inclosed. Within I'ecent years, however, many 
well designed compound engines have been built, a 
notable example being illustrated in Fig. 9, which 
shows an engine of the "Atlantic" type built at the 
Baldwin Works under the Vauclaln patents. It will 
he seen that the cylinders are arranged in pairs, the 
high pressure above the low pressure, the piston rods 
engaging a common crosshead. The cylinders are 13 
In('has and 22 inches in diameter by 26 Inches stroke. 
Piston valves are used, being placed on the inner sides 
of the high pressure cylinders. The driving wheels 
are 84 Inches diameter, and the engine and tender 
togethel' weigh 227,000 pounds. An average speed of 
7 l  miles an hour has been maintained by this engine 
on a run of over fifty miles with a train of five or six 
coaches weighing 200 tons. 

The latest of the "Atlantic" type are some fine en
gines built for the fast passenger service of the Penn
sylvania and New York Central lines between New 
York and Chicago. I l lustrations and particulars of the 
performance of the latter are given elsewhere In thL; 
isslle, 

As in 1836 It was found necessary to build four
coupled engines for "heavy" freight service, so about 
twenty years ago six-coupled engines for hellvy passen
ger service came Into the field, and it Is noteworthy 
that some of the fastest speeds recorded have been 
attained by engines of this class, and in order to main
tain high speeds with the heavy modern passenger 
coaches some remarkably fine engines have been placed 
in service, a striking example being illustrated In li'lg. 
1 0, which shows the largest passenger locomotive in 
the world.  This engine was built for the Chesapeake 

veritable army of employes, and the gross value of 
capital invested,  our railway system is so huge that i t  
stands absolutely in a class b y  Itself among the rail
road systems of the world. It Is  equal ly  true that in re
spect of the charader of Its track, rolling stock, Its gen
eral equipment, and methods of operation, it is marked 
by national characteristics which distinguish i t  far 
more sharply from the great European and Asiatic 
roads, than they are distinguished from each other . .  

In  attempting to impress upon the mind the magni
tude of the properties and the operations represented 
by the statistics of such huge interests as the rail
roads of the United States, where the figures run Into 
the millions and billions, it is necessary to translate 
these figures Into concrete terms ann refer them to 
some widely-known standard of measurement, whether 
of distance, weight, or bulk.  In  the present. instance, 
our artist has endeavored-and we think very suc
cessfully-to transform the statistks of our railroads 
into concrete form by taking as a unit of measurement 
the greatest single constructive work of man, the great 
Pyramid of Egypt, with whose dimensions every voting 
American citizen is perfectly fami liar, or if he is not, 
ought to be. From time Immemorial the great Pyramid, 
bei ng one of the original seven wonders of the world,  
has been a favorite standard of comparison with other 
great constructive works. It measures some 756 feet 
on the base by 481 feet in height, and contains about 
91 lf..! million cubic feet. Now, before we can use even 
this well-known standard and be sure that It will con
vey its full I mpression to the average reader, we must 
compare the Pyramid itself with some big and well
known structure, and fOl' this purpose our artist has 
drawn the Capi tol of Washington at the side of the 
Pyramid, both on the same scale. If i t  were possible 

and 8 inches in depth . A fair average would be a tie 
10 inches in width and 7 inches in depth and 9 feet 
long, and a goorl average spacing would be 24 inches, 
center to center of the ties, 01' say 2,600 to thE' mile, 
On this basis we find that, could all these ties be gath
ered together on the Nile desert ·and piled one upon an
other Into a pyramid of the same proportions as that 
at Glzeh , it would form a mass twenty-four times as 
great as the Pyramid of the Pharaohs, measuring 2.200 
feet on its base and reaching 1 ,390 feet into the ai l' .  

Ron, A :-I l l  GIIA\'':!. BAI.!.AHT.-After the ties and rails 
have been laid in  the construction of a railroad the 
ballast ears paSs over it and unload their broken ro('k 
or gravel, which Is tamped beneath and filled around 
the ties to form a solid but well-drained foundation . 
On some of our eastern roads the depth of the ballast 
will exceed 18 or 20 inches ; on the other hand, some 
of the western roads have none at all, although of late 
years a vast advance has been made in the bal lasting 
of the more cheaply constructed systems. Assuming 
an average depth of 12  Inches of ballast, we find that 
if the rail road builders of the United States had con
centrated their efforts, as did the Egyptians of old, on 
a single structure on the banks of the Nile, they WOUld,  
I n  a period of years not much greater than that required 
to build the Pyramid, have raised a pyramid of their 
own 135 times greater in bulk than the tomb of Cheops. 
This vast pile would measure 3,900 feet on each side at 
the base, and would lift Its head nearly halt a mile Into 
the air, or to be exact just 2,500 feet. Were the sDirlt 
of the great Cheops to return to earth, and attempt to 
pace off the distance around the base, it  would have to 
step out some 5 ,000 paces, or say three miles, to make 
the ei reuit ; and should it climb to the summit, It 
would have to make a journey of about three-quarters 
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of a mile. So much for the roadbed and the track. 
Now let us turn our attention to the equipment. 

LOCmIOTlYEs.-At the close of the fiscal year 1901,  
there were in service on the United States railroads 
39,729 locomotives. Assuming that the average loco · 
motive fills a block 10 feet wide by 15 feet high by 5t 
feet long, and that all these locomotives could be 
brought into review at Gizeh and there piled up into 
one great block, a locomotive that would fill that block 
would be 510 feet in  height and 1,700 feet, or say a 
thi rd of a mile in length, its smokestack towering 29 
feet above the summit of the Pyramid. 

PA HHExm:n CAns.-There are 35,800 passenger, mail 
and baggage cars on our rai lroads, and a typical car 
representing the space occupied by these would be 500 
feet high and 1,950 feet in length, and it would take 
3% great Pyramids to equal it in bulk. 

FREIGHT CAns.-As far as the equipment i s  con
cerned, it is in the extraordinary number of the freight 
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cars employed that we get the best idea of the great 
scale upon which our railroads are operated. The 
total number of cars is 1 ,409,472.  They vary, of course, 
considerably in size, capacity and type, there being in 
addition to the familiar box car, the coal cars of var
ious sizes and type, the freight cars, and a small num
ber of miscellaneous cars for rai l road construction and 
other purposes. A single box car representing the 
space occupied by all these freight cars would be two
thirds of a mile in length and one-quarter of a mile 
in height. The Pyramid of Cheops would reach about 
to the floor of the car. Were the Eifl'el Tower set 
alongside of it, it would reach only two-thirds of the 
distance to i ts roof, While the whole Brooklyn Bridge, 
with its anchorages, could be placed bodily inside the 
car, and if  the foundations of its piers rested upon the 
car floor. the summit of its towers would still reach 
only half way to the roof of the car. 

E.MPLOYE�.-lt requil'es . over one million employes 

for the maintenance and operation of our railroads. 
Of these nearly one-half are engaged upon the track 
and roadbed, in proportions made up as follows : There 
are 33,817 section foremen, each of whom has a 
stretch of a few miles of track under his charge, and 
a gang of from five to eight or ten section men, his 
duties being those of maintaining the track in proper 
level and line, seeing that the track bolts are kept 
tight, the joints in good order, and that the roadbed 
is properly trimmed, graded, and drained. The total 
number of trackmen employed in the section gangs, 
as they are called, is 239,166.  There are also 47,576 
switchmen, flagmen, and watchmen, who are engaged 
in switching work at the yards, in guarding the level 
crossings, and in patrolling the track. There are also 
over 7,423 men employed on work trains and other 
work incidental to track maintenance. In addition to 
these there are 1 3 1 , 7 2 2  laborers engaged in construc· 
tiOl' and repair and maintenance work of various kinds, 

T OTA L. L E N G T H  OF T R A C t< 1 9 s 8 8 7  M I L E S, OR +:s D I S TA N C E  f R O M E A R.T H  TO M O O N .  

'--., 

T H E 39.'729 LOC O M OT I V E S  E QU A L  3 G R.E AT PY R.AM I DS O R. E AT P Y R A M I D  TH E 35.81 1 PASS E N G E R.  C A RS EQUA L 3�� G R E AT PY R A M I D S  

Comparisons Showing Length of RaUroaas and Bulk ot Tract anl1 Equipment. 

THE GREAT RAILROAD SYSTElIII OF THE UNITED STATES. 
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making a total engaged on track work and general 
labor connected therew ith of 459,704 men. Carrying 
out our system of comparison with some standard of 
bulk, we have chosen the Park Row Building, New 
Yorlt, whith has a total height of 3 9 0  feet. I f  this 
army of trackmen and laborers were combined in one 
typical giant, he would be some 385 feet in height and 
of proportionate weight and bulk. The next largest 
item is the machinists, of which there are 34,698,  the 
carpenters, of whith there are 48,946,  and various 
other shopmen engaged in the repai r and general main
tenance of the rol l ing stoek to the number of 1 20,550, 

making a total number of skil led and unskilled men 
in the railroad shops of 204 .194 .  The next largest 
total is  that of the station agents, baggage masters, 
porters, etc . ,  there being 3 2,294 staiion agents and 94,-

847 baggage masters. pOi·ters. etc.  Then follow th� 
conductors and brakenwn.  :1 2.000 of thf'  former and 

Tb� upper d isk is a red home . hm n \  ; t h e  lower is a u�·'tant sigl\ll\. gl·�cn. 
Bnth indicate thnt tllL'u' rf8I >e<"li\"e ""ctioos are ()(. ·upled. 

Fig. I . -Hall Automatic Block Signals on the Pi. ladelphla 
and Reading Railroad. 

84,493 of the latter. There are 9 2,458 enginemen and 
firemen. 45 .292 of the former and 47,166 of the lattet·. 
Employed In the general offices of the various railroad 
companies, in performing the vast amount of cleric-a I 
work required, there are 39,701 clerks, while sheltered 
under the same roof is a body of men upon whom as 
much as or more than any other in the whole army 
of railroad employes falls the responsibility of the 
safety of trains and passengers-the telegraph opel'a
tor3 and dispatehers. of whom there are altogether 
26,606. The smal lest in number, but controlling the 
whole of this vast organization, are the general offi
cers, presidents, viee-llresidents, treasurers, secretaries, 
etc. ,  of whom there are 4,780. 

MOXEY VALn:.-Perhaps, after all, the most remark
able figures are those which show the total value of 
t h e  railroad 
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R. ailroad Signals. 
BLOCK AND INTERLOCKING SIGNALS. 

BY B. B. ADAlJ:o'. 
Signals have come during the last dozen years to be 

an important feature on many railrOlu!s. where, a 
short time ago, there were but seat-
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the next following train not to enter the section. 
The signal remains at " stop" until every pair 01 
wheels has passed out of the section. The signals 
marked A 17 in the illustration Fig. 4 are for the two 
westbound tracks of a four-track railroad ; those OD 
the right-hand mast being for the right-hand or outel 

tered plants here and there. The 
great increase in traffic has necessi
tated the introduction of blocl, sig
nals to space fast trains ; and 
at terminals, junctions and large 
yards interloeking Signals at'e now 
necessary to celerity and safety, 
to say nothing of economy. Over 
25,000 miles of American rai lroad 
are now worked by the block 
system, and the interloeldng ma
('hines in yards and at crossings and 
drawbridges aggregate over 40,000 

levers ; and it  may be remarl,ed in 
passing that the next few years onght 
to witness the doubling of these fig
u res. On about 4 ,000 miles of the 
25,000 the signals are automatic, and 
the more recent installations of 
these signals embody numerons in
genious refinements in this class of 
machinery. There is  a health y 
rivalry between the mal,ers of the 
different deSigns, so that within 
a hundred miles of New York 
one may see four or five different 
Idnds of automatic signals. The 

Fig. 2.-Graflon 1bree-posltion Automatic Block Signals on the Pittsburg, 
Fort Wayne and Chicago Rallroad. 

automatic signal is a distinctively American de
velopment, the rai lroads of Eu rope having only 
reeently begun to tal,e an interest In It. and our 
i l lustration. Fig. 4. shows four signals in one of the 
latest installations-that on the Pennsylvania Rail
road westward from Philadelphia. This is a four
track railroad, eaeh t t'ack being used onl y  for trains 
in a given direction.·  

As the  reader already knows, the  essential feature 
of the automati<- b loek signal is an eledric current 
fiowing through thp rails of the tra('k. The signal 
being at the entranee of a bloek se(·tion. whi<-h is. say, 
three-quat·tet·s of a mile long. the battpry for the cur
I'ent is at the outgoi ng en(! ; and when the rails of the 
traek. throughout the se(-tion ( and also the rails of 
side traeks and crossovers. so far as they foul the 
main track ) are clear-not oecupied by wheels at any 
point-the circuit of the battery is th t'ough the right
hand rail of the track to the eledro-magnet at the 
signal , thence to the left-hand rail and by that back to 
the battery. This ei reuit being closell . t.he eleetro mag
net at the signal is energized and holds the signal, 
through the med ium of a stronger electro magnet, 
worl,ed by a l oeal battery, in the all-clear or go-ahead 
position. The entranee of a train short circuits the 
cu rrent through the wheels and axles, de-energizing the 
elect.ro-magnet ( rela.y ) :  and the signal , by force of 
gravity. assumes the stop position, thus warning 

* The u �;per arm (home Burnal ) 011 the I'ight-hum] must is ut U stop." 
protrcting from fol lowiu� trnills the train Sf t'll in  the c l i�talwt'. The lower 

(dist,",1I) arm, being 0100 horizon till, indicate. thllt II", hOllle .ignll l  of the 
oext > "ecI'l'lling block section lIIay be expected to he fOllnd i n  the .top 
po8ition. 'rhe arms 00 tbe left-hand IIIIISt. urI." for till' ",'('oml thick. 
Both of these iudicate h nIl clcnr,"  showi ng thn1 on thut truek the next 

two block sections are lI11occupictl. 'fhe 8igliUlts at thl� extreme left Qf the 
photograpb, which are for the t.wo ea.tbulluu trucks, indiClite that both 
those truck. are occupied iu the sectiou immcdiately ahcad. and aiso III 
tlw one lll'Xt beyond. 'rlh' tl'il i n  011 otiC of the trnrkt( i� seen in the 

i 1 i tustrntioll, the arm h:.vi l l�  Utolt;lI l1U'tl t i lt' �tC l}J PUtlit lO 1l imlUt..>tliutcly 
afwl' tilt' fi rtlot whl'"IH of tilt' l!l Iginc pU�t!cd t ill' �igllul. 

tl"ack, and those on the left-hand being for the inner 
track. The lower arm on each post is a distant or 

Fig. 3.-Details of Electro-Pnt tllatic Semaphore. 

cautionary si gnal,  informing the engineman of the 
position of the "home" or stop signal at the entrance 

of the next suc
system of the 
United States. 
w h i c h  e x 
p r e  s s e  d in 
figures is  1 3 .-
308,029,03 2 dol· 
lars. If  t h i s  
sum were rep
resented in ten
d o l l  a r gold 
p i e c e  s, a n d  
t h e  s e pieces 
were set 0 n 
edge, side by 
side, they would 
r e a  c h more 
than half way 
from New Yorl, 
to San Fran
cisco, or 1 ,700 

miles. Or were 
this coin melt
ed and run into 
a single cast
ing. It would  
form a column 
15  feet in di
ameter and 259 

feet in height. 
Fig. 4.-Westinghouse Electro-Pneumatic Semaphore Block Signals on the Pennsylvania Railroad. 

ceeding block 
section.. This 
p r o v i s i o n  is 
made for the 
p u r  p 0 s e of 
avoiding loss 
of time during 
fogs, or when
ever t h e  en
glneman c a n  
r.ot see a stop 
signal until he 
comes within a 
short distance 
of it. With the 
distant signal, 
he has notice 
a b o u  t 4,000 

feet b e  f o r  e 
r � a c h i n g  a 
h o m  e sig!lal 
whether or not 
he is to expect 
to a sto�ped 
t y  I t ;  so that 
in spite of fog 
or darkness he 
may run as fast 
as he pleases, BLOCK .UD INTERLOCKIWG SIGNALS. 
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The New York Air Brake Co. 
c. A. STARBUCK. President. 

J. C. THOMPSON, Secy-Treas. 

J\'!W York Air Brakes are the product of a large and 
well-appointed plant and are made of the very 

B EST M A  TER.IALS. 

They are in constant use on many thousand freight 
cars, locomotives and passenger cars, and 

INTERCHANGE PER FECTLY 

under all conditions of service. They are durable, 
efficient and satisfactory in every way, 

COST LESS THAN OTH ERS 

and have been adopted by some of the most promi
nent railways in the world. 

The New York Air Brake Co. 
� BROADWA� N EW YO R.K 

BALDWIN LoconOTIVE WORKS 
SINGLE EXPANSION 

AND COMPOUND 
HEAVY OR LIGHT 

L O C O M O T I V E S  
FOR BROAD OR NARROVV 

G U A G E 
FOR MINE, FURNACE 

PLANTATION 
OR INDUSTRIAL PURPOSES 

Electric Locomotives with Westinghouse Motors and Electric Trucks 

BURNHAM, WILLIAMS & CO., PH I LADELPH IA, PA., U. S. A. 

© 1902 SCIENTIFIC AMERICAN, INC.



within a limit of a rate of speed which will permit 
him to MOp within a distance of  4,000 feet. The dis
tant signal is ('ontro l l e d  by the movements of the cor
responding "home" through the medium of a wire 
on poles ; or,  br means of a polarized relay. it can be 
('ont rolled by the traek circuit of the section between 
the home and 
its correspond
i n g distant. 
This does away 
with the l ine 
wi res and ob
dates certain 
d isturbances by 
lightning. 

. Scientific American 
compressed air or other costly force. The disk, which 
is of silk or other light fabric, stl'etched on a ring, is 
balanced on a pivot and is controlled by the armature 
of the electro-magnet. In the engraving both disks are 
visible. The upper ( home ) indicating stop and the 
lower ( distant ) indicating caution. They remain in 
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cut, when horizontal, indicates stop ; when hanging 
downward at an angle of 45 deg. from the horizontal 
it indi cates all clear for this section, but means also 
( the same as a distant signal ) "be prepared to stop 
at the next signal ; "  when downward in a practically 
vertical position, as shown in the cut, it indicates all 

clear for its 
o w n  section 
and also indi
cates ( perform
ing the func
t i o n  o f  t h e  
distant signal ) 
all clear for the 
next succeed
ing block sec
tion; 

These signals 
are the West
inghouse elec
tro·pneumatic ; 
the power for 
moving the aI'm 
to the down
w a r d  or all
elear posit ion 
b e  i n g c o  m
p r e  s s e  d air, 
a t about 7 0  
p o  u ·n d s per 
square i n c  h,  
acting through 
a cylinder fixed 
in an i ron box 
a t  t h e  f o o t  
of the mast. 

Fig. 5.-Signal Cabin at the Grand Central Station, Chicago. Fig. 6.-Connectior.s from Cabin to Switches and Signals. 

These signals 
are worked by 
an e l e c t r i c  
motor fixed in 
the box at the 
f o o t  o f  t h e  
post, a motor 
for each post. 
All of the mo
tors along a 
stretch of 10 to 
20 miles of line 
a r e  actuated 
by energy from 
storage batter
ies, which are 
kept in wells 

This cylinder is shown in section at C. Fig. 3. The 
pneumatic pressure is conveyed from a compressor to 
the several signals along the line, for a distance of 
10 to 20 miles. by means of an i ron pipe buried in 
the ground. As will be seen from the detail view, 
the air, entering the cylinder at its upper end, forces 
downward a pi ston which by its lever pushes u p  the 
signal rod ( inside the cylindrical iron mast ) and 
thereby moves the arm of the signal 

this position by foree of gravity. The section of track 
covered by this home signal is now occupied by a 
train ( beyond the curve ) . When this train clears the 
bl ock section the energizing of the magnet lifts the 
disk so that it is  concealed within the case, and its 
absence, showing the white interior of the case, indi
('ates "all clear." As in all automatie signals. a failure 
of the electric current or  the presence of a pail' of 

sunk in the ground near the signal, and the batteri�s in 
turn are charged by a dynamo situated at a central 
point. The double copper feed-wire is strung on the 
telegraph poles. Signals moved by electric motors are 
now made by a number of different companies and are 
in use on half a dozen roads. 

I:\'TEHLOf'KING. 
Block signals are noticed and appreciated by every-

body, because their beneficent office in 
preventing collisions is at once under
stood ; but interlocldng is equally import
ant in its sphere ; and it is often a more 
d i rect money-saver. In a crowded yard 
the concentration of the switch and sig
nal levers in one cabin saves innumerable 
steps and enables one man to do work 
formerly done by five or more ; and the 
interlocking of one lever with any other 
lever in the same frame prevents this 
one man from becoming confused by the 
multiplicity of operations that he has to 
perform, and giving conflicting signals 
which would lead to a collision of trains ; 
and the two-concentration and interlock
ing-are the advantages for which a rai l
road will spend from $ 25,000 to $200,000 
at a large yard . 

downward. On the release of the pres
su re from the cyl inder, which occurs when 
a train enters the blocl, section, the sig
nal arm flies to the horizontal or stop 
position by gravity, the casting on its 
left-hand end, with the vertical rod with
in the post. furnish ing the weight to do 
this. An acci dental failure of air would 
have the same effect, throwing the signal 
to the stop position, thus bringing to a 
stand any train which might come along, 
and compelling the engineman to report 
the cause of the failure, which the in
spector then finds and removes. The con
struction of the electro-magnetic valve 
whereby the track circuit, when closed. 
keeps the cylinder C charged with air,  
will  be understood from an inspection of 
the drawings. The de-energi zing of this 
magnet, on the entrance of a t rain, is  due 

The switch in th� illustration i@ a derailing switch. The detector bar Is seen at the left of the l�rt.-hand rail. The most common form of interlocking 
is that in which the several switches are 
connected to levers in the cabin by rods 

( gas pipe ) supported on rollers close to the ground. 
The levers moving these rods, perhaps twenty, 
fifty or a hundred in . a single frame, are all 
mounted on the same axis. For signals ( but not for 
switches ) wires may take the place of 'the rods. The 
('ommon types of  interlocking are no doubt familiar 
to the reader. Fig. 6 show s a part of the "lead-out" 
and connections of ' a large plant in Chicago. Such 

to the fact that nearly all of the electric 
eu rrent flows from one rail to the other through the 
wheels and axles of the cars. as before explained. In 
Fig. 4 the lamps on the left-hand mast of signal A 17 
show an uncolored ( " white" ) l ight indicating at night 
"all clear." When the arm of a home signal assumes 
the horizon tal or stop position a red glass comes in 
front of the l ight. giving the stop indication. On a 
number of prominent rai l roads the all-clear indication 
is now green instead of white ; 
and in such cases the distant 
signal also shows green for all 
clear, while for the caution in
dication the distant is made to 
SlIOW. on some roads yellow, 
and on others a combination of 
red and green, a red light and a 
green light being fixed close to
gether. side by side. 

Fig. 1.-Electric Motor for Switch. 

wheels on the track within the se('tion, withdrawing 
the ('unent, wiII cause the stop signal to be dis
played. 

In Fig. 2 we see the th ree-position signal , which has 
found considerable favor during the past few years. 
In this arrangement the single arms serve both as 
home or positive signal and also as a distant or cau
tionary. For example, the one at the right, in the 

The signal just described is 
the semaphore. This is the 
type most extensi vely used, be
cause it  is  easily d iscernible 
under adverse condi tions ; but 
on a number of roads the disk 
is the favorite for automatic 
signals. Fig. 1 shows H3.1I auto
matic disk signals-a home and 
distant-on the Philadelphia & 
Reading. The Hall signal was 
the pioneer of its ldnd, and so 
well was it  designed that those 
of the latest designs are sub
stantially identical in their 
main features with those put 
up more than thi rty years ago. 
The disk signal is worked 
wholly by the power of the 
electro-magnet, requiring no 

Fig. 8.-Taylor Signal Company's ElectriC Interlocking switch and Signa l Machine with case Remove4t 

BLOCK AND INTERLOCKING SIGNALS. 

large bodies of rods as that here 
shown are usually covered with 
wooden boxing. so that the yard
men will not stumble over 
them. 

I n  crowded yards it often 
occurs that the space occupied 
by the signal rods is needed 
for tracl,s or buildings, and for 
this and other reasons com
p ressed air and electricity have 
been introduced for working 
the switches and signals, the 
air pipes or electric wires being 
buried in the ground. The 
most familiar type of the power 
switch-and-signal machine is 
the electro-pneumatic, in which 
the functions are performed on 
the same general principles as 
with the block signals shown 
in Fig. 4 ;  the signals of an in
terlocking plant being worked 
b y p n e u m a t  i c pressure a s  
shown in Fig. 3. A cylinder 
for a switch is fixed horizontal
ly on the sleepers at the ��ide 
of the track. The completion 
of the movement of a switch 
is made to convey an electrical 
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"indication" to t.he ('ahin to insure that the go-ahea(\ 
::;ignal for that switch shall not be given prematurely_ 
Besides the usual mechanical interlocldng of one lever 
with another, the electro-pneumatic machine provides 
numerous additional safe-guards in the way of mag
netic locks_ With a power machine the work of the 
signalman is reduced from that of pulling levers, 
weighted with heavy loads, to the t u rning of the 
extremely light handles at the front of the machine_ 
By these handles long horizontal rods are rotated on 
their axes, and these in their revolution close the elec
tric circuits ( thereby actuating the air valves ) in 
proper sequence. The interlocking is effected by longi
tudinal and transverse rods at the top of the machine. 
In some machines a diagram of the yard is attached to 
the machine, and metal strips represent the tracks ; and 
these are movable, so that every operation which tal,es 
place on the ground. by the act of the signalman, is 
repeated before his eyes in  the cabin. 

At the Grand Central station, in New York city, and 
at various other large yards, the switches and signals 
are worked by the low-pressure pneumatic system. With 
this no electric power is required. the electro-magnet at 
the operating cylinder being 
supplanted by a diaphragm 
valve. The air-valve-one 
at each signal cylinder and 
one at each end of each 
switch cylinder-is opened or 
closed by the movement of a 
cirlmlar flexible diaphragm. 
moved up or down a quarter 
of an inch, by air at a pres
sure of seven pounds per 
square inch conveyed in a 
half - inch pipe from the 
cabin. 

In the operating pipes the 
pressure is  15  pounds per 
square inch. When a switch 
or signal is  not in use, its 
operating pipes are under at
mospheric pressure only. The 
interlocking is similar to that 
in other types of machine. 

Fig. 5 shows the signal 
cabin containing a low-pres
sure ( "all-air" ) switch and 
signal m a c  h i n e recently 
erected at the Harrison Street 
station, Chicago. The cabin 
is supported on the six metal 
columns, in the way shown, 
for the purpose of economiz
ing ground room ; one of the 
subordinate tracks of the 
yard occupying the space be
neath the building. The air 
pipes, extending from the 
cabin to the ground and there 
branching to the various 
switches and signals, are 
seen in the center of the 
drawing. 

The most recent develop
ment in the interlccking sig
nal field is the "all-electric" 
system of the Taylor Signal 
Company, of Buffalo. In this 
system aU the switches and 
signals are moved by small 
electric motors-a motor for 
each switch or signal ; and 
the work of the signalman 
consists of opening or closing 
electric circuits. The inter-
locldng is mechanical, as in 
the other types described, ' 
and is placed vertically on the front of the ma
chine, as in the well-known Johnson type of mechanical 
interlocking. Extensive installations of this sys
tem have been made at Chicago, and in numerous other 
Western cities. Electric power is  provided from 
a 60-volt storage battery, and as the current is re
quired only while switches or Signals are being 
moved, the consumption of power is  small .  A gaso
line motor is usually used to run the generator 
to charge the storage battery. Fig. 7 shows a Taylor 
motor with the cover off. The connection at the right 
moves the detecter bar_ The motor, through a suitable 
train of wheel s, is made to revolve the large main gear 
one revolution for a single movement of the rails. The 
horizontal rod moving the rails receives Its motion 
from a cam fixed to the main gear_ When a switch 
movement is completed, the motor circuit is automati
cally broken and the motor at that moment is  convert.ed 
into a generator ;  and by Its function as a generator, 
which lasts but a fraction of a second,  it  sends a 
current back to the cabin giving to the signalman the 
"indication" that the switch movement has been fully 
accomplished . For a single switch a 1 horse power 
motor 1s used, and for a signal a motor of 1-6 horse 

Scientific American. 

power. The d wal'f Higllah,  ( ll sed for Hlow yard move
ment s )  are in the Taylor Hyst em lUoveli h�' a pai l' of sole
noids. The solenoids, fixecl vertic'ally at the hott om of the 
signal post. are energized hy a ( 'urrent from the ('abin 
and lift a vertieal rod whkh forces the sign<. 
downward. I n  case of failure of any part. the ron > .  
forc'ed downward by a spring, throwing the signal 
arm up to the stop position. 

. ' . , . 
COMPRESSED AIR AS A TRANSPORTATION AGENT. 

BY WAL1>OS FAWCI:!:TT. 
With a more extensive use of compressed air for 

power purposes has ('ome a correspon(ling broadening 
of the scope of its employment as a transportati on 
agent, and indeed it has been ('onclusively proven that 
pneumatic traction has decided advantages over all  
other forms of mechanical haulage for a large variety 
of operations. Prominent among these are the various 
phases of underground haulage. For coal mines where 
there is danger from mine gas its util ization is almost 
essential, whereas the advantages which ('ommend its 
employment in non-gaseous mines are almost as potent. 
A rather unique field has been opened by the intro-

Pneumatic Locomotive. 

Locomotive Driven by Compressed AIr. 

A Compressed AIr Locomotive. 

COMPRESSED AIR AS A TRANSPORTATION AGENT_ 

duction of compressed air locomotives in railway tun
nels, where the smoke, vapor and gas from steam lo
comotives are objectionable. 

For the ordinary compressed-ai r haulage plant there 
are five essential features, namely, the locomotives, 
constructed to carry stored-up energy in the shape of 
compressed air, a charging station . a stationary 
reservoir, usually consisting of one or more storage 
tanks in which the all' is ('om pressed, an all' com
pressor capable of compressing any desired number 
of cubic feet per minute to any pressure desired, and 
power for operating the compressor. either steam or 
water

· 
power being applicable for this purpose. The 

compressed air locomotives now most generally used 
are made by the H. K. Porter Company, of Pitts
burg, Pa. 

The genel'al machinery of an air locomotive, cylin
ders, frames, wheels, etc. ,  is usually very similar to 
that of a steam locomotive, save that the weight is  
greater, the bearings larger and the details of  con
struction stronger than in a steam milChine of the 
same power. The main points of difference are found 
in the fact that instead of the usual boiler with its fuel 
and water accessories for developing power, the air 

IOcolUotive i s  equipped with one 0 1 '  more strongly 
( 'l1H't ·u(·ted main storage tanks, which are charged 
w .t� compl'essed air at high pressure, a combination 

.ator and automatic stop-valve and an auxiliary 
JW-!lressure reservoir in which the air is  carried at a 

,llliform working pressure for distribution to the cyl in
ders. The cubic capacity and the pressure of air in the 
main storage tanks on a motor are determined, of 
course. by the amount of stored energy required by 
the length of the run which such a locomotive is  to 
make and the weight of the train which It is  called 
upon to draw. Not infrequently locomotives are built 
to carry an air pressure of 800 or 1 ,000 pounds, but re
lief valves make it impossible to charge the motor 
tanks to a higher pressure than is required. The initial 
storage pressure decreases, of course, while the loco
motive is  working. As Illustrating the capabilities of 
the compressed air motors, it may be mentioned that 
there are in service in this country a few locomotives 
which are fitted with seamless steel tubes and carry a 
pressure of from 1,500 to 2,500 pounds per square inch. 

The combination regulator and automatic stop-valve 
th rough which the high-pressure air passes from the 

main storage tank to the low
pressure or auxiliary reservoir 
is provided with mechanism 
which can be instantly ad
justed for maintaining what
ever pressure is found most 
economical in the operation 
of the motor. Ordinarily 140 
pounds per square inch is sat
isfactory, but in case of an 
emergency, such as getting 
derailed cars on the track, 
the pressure may be increased 
by immediate adjustment to 
150 or 160 pounds. Not only 
is the regulation of air be
tween the high-pressure and 
low-pressure reservoirs auto
matic, but it  is at all times 
uniform, the air being ad
mitted as rapidly as it is 
needed and at the required 
pressure. 

For charging the locomo
tive storage tanks previously 
referred to, there are provid
ed the charging itations, 
which are connected with the 
stationary receiver or reser
voir by a pipe. It is  custom
ary, when the reservoi r  or 
storage system is a pipe line, 
to have a charging station at 
each end of the line, so that 
the motor may take a charge 
of air at the end of each sin
gle trip or each round trip 
as required. Air locomotives 
may be charged either direct 
or by a reservoir. However, 
direct charging is very waste
ful, and consequently the 
method most generally ac' 
cepted involves the use of the 
stationary reservoir. 

The reservoir for a com
p ressed-air transportation line 
usually consists of either a 
pipe line or one or more stor
age tanks of construction sim
ilar to the locomotive storage 
tank, although usually de-
signed to carry a somewhat 
higher pressure. By means 
of the reservoir system the 

compressor may be I,ept in nearly continuous operation 
at a fairly uniform speed. By an automatic system of 
governing the compressor, when the work is  light. slows 
down in speed, whereas when the demand for air in
creases, the speed is quickly brought up to the required 
capacity. 

In a pneumatic street car the storage reservoirs are 
carried on the car trucks and occupy the space under 
the seats. The operating, brake and controller stands 
on the platform are very similar to the corresponding 
stands on an electric car. In the operation of the 
car, the air leaving the storage tank on the car passes 
through a reduction valve, where the pressure is  re
duced from 2,000 pounds to a working pressure of 
150 pounds. It  then passes into and through the water 
in the heater, where it takes up the moisture and heat 
of which it was robbed after compression and before 
the air was permitted to enter the station storage tanks. 
This is the principle that was employed on the cars 
experimented with on the Metropolitan system, New 
York. In  ordinary service an air car weighing some
what less than 10 tons will  consume 400 cubic feet of 
free air per car mile, and in some classes of service 
the consumption is double that. 
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Agents wanted in unoccupied territory . 

An Automobile I..amp should have the follow
ing qualities : 

1St. It should he built strongly enough to 
stand the vibration alld jar of machine 
and road. 

2d. It should give a good light. so as to 
light up the road thoroughly . 

3d. It should ha" e a proper arrangement of 
draughts so that it will stay alight ill 
spite of wind and jar. 

4th . It should be easy to clean and care for. 
5th. It should consume somethiug which 

can be easily obtained anywhere. 
The Dietz Lamp possesses all of these 

qualities. The hest way to prove (or dis· 
prove) this statement, is to try it.  We will 
take all the risk. Ask for full particulars. 

G O O D R I C H  
C l i n c h e r  D o u b l e  T u b e  A u t o m o b i l e Tires 

The highest t y pe of-the only constru ction that 
has del11 0nst riltcd itself  to "be a thoroughly 
practical success. � 'Yill be the regular 
equipment on more touri ng cars in 1 903 than 
all other makes of motor tires com bined. � � 

The Original Clincher Tire 
Holds \VorM ' s  Record (oval track) for all 
distances frolll one to ten miles, for both 
gasoline and steam automobiles. The 
strongest, most durable and easiest tire 
to repair. The use of the Goodrich 
Clincher Tire enahles the owners of 
machines to repair all punctures them
selves on the road without serious loss of 
time. Our catalogue is a text book on 
motor tires. Gladly sent on request. � 

THE B. P. GOODRICH CO. 
AKRON, OHIO 

c. 

and profit by my experience ? I f  you are i n  doubt how you can improve 
your position in l ife ; i f  you feel that your work is not what you are best fi t

ted for ; that you are not earning as much salary as you ought-write to me at once. 
I wish that you might sit for one short hal f  hour in one of the easy chairs i n  my 

l ibrary ; then we could talk to each other face to face. However, you can write me. 
Tell me what you are doing, and how much you are earning. Tell me whether you like 

your present em ploymen t. Perhaps you feel that your talent demands another line of 
work , yet you dare not consider giving up your present employment, because you must 
lh·e. P{-rhaps you would like some one to advi�e you what to do. 

My position as Presic1�nt of a great educational institution brings me into close and 
confidential relations with young people in all parts of the country. Whatever your 

difficulty may be, it is more than likely that I have given advice to many others similar-
ly troubled. Few men have been more fortunate than I in having an opportunity to 
study the needs of the young people of our country, and the best method of starting 
them right. 

Our school , the Correspondence Institute of America, of Scranton, Pa., offers 
the following courses for home study : 

ELECTRICAL ENOINEERINO (including INTERIOR WIRING and LIGHTING, ELEC
TRIC RAILWAYS, and TELEPHONE and TE LEGRAPH ENOINEERING), 

PRACTICA L ELECTIlICITY, ILLUSTRATING, CARICATURE ,  AD- WRITINO, 
JOURNALlSn, PROOF-REA DlNO, BOOK KEEPINO and STENOGRAPHY. 

I have said that I would help you . and I will 00 so if you will place yourself i 
in my hands. Send in your name and address and the Directors of my school wiII , 
I bel ieve, issue you a 

FREE TVITION CONTRACT I. 
This contract means that there will absolutely be n o  expense to you for tuition 

eyen though you may study for two or th ree years. The only cost to you will be 
the expense of postage and instruction papers, and these incidental expenses may 
re taken care of by you during the first four mon ths.  Take my advice, and look 
i nto th is Free Tuition Contract. 

I would state also that our Sales Department finds a market for our stuoent 's 
work in Illustrating and Ad·Writing. I don 't mean to say that they buy everything 
that is sent in to them ; they do huy, however, good "cork. 

r--- . .  . I f  any of our courses interest you, be sure and mention the subject when 
you write me. Address a personal letter to my private office, and tel l me what 

your trouble seems to be. If, through my experience, my advice may be of value to you, I shall be pleased to give you all the assi stance in my power. 

A LT F .  C L A R K � PR E S I D E N T 

CORRESPONDENCE INSTITUTE cd AMER.ICA Box 689. SC�ANTON, PA. 
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Electric Traction. 

A IO,OOO-VOLT ALTERNATING CURRENT LOCOMOTIVE 
FOR THE BERLIN-ZOSSEN EXPERIMENTS. 

The Berlin-Zossen experiments are about to be re
sumed with an alternating current locomotive designed 
by Herr Walter Reichel . It wil l  be remembered that 
it was the Reichel car, described in  
the columns of the Sl' l E :,( T I F I C  A � l EICl-

( ' A :,(  and Se l'l'LDI E :,( T ,  which attained 
a speed of 155 kilometers and "loren 
160.2  ldlometers an hour during the 
tests, speeds equivalent to 9 6  miles 
and 99.5 miles. It will,  furthermore, 
be remembered that the tests were 
abandoned, because the track con
struction was defective, the rails 
being too weal, and the substructure 
not solid enough. 

Scientific Amerfcal\ 
lubrication, the 011 is pumped back to the oil reservoir. 
It is only with the higher' velocities, obtained with a 
gear ratio of 2 to I, that such a system of lubrication 
is necessary. For smaller velocities the ordinary 
methods are quite adequate. 

The cast-steel motor case is composed of two parts. 
The bearings are made in one part. bronze-lined with 

DECEMBER 13.  Igo:A. 

and to save space, the coils are placed alternately i n  
longer and shorter tubes s o  that the longer ends lap 
over the shorter ones. 

Experiments were calTied out for the purpose of de
tHmining what insulation would be most . effective. 
As a result of these experiments an insulation was 
adopted which has withstood a voltage of 22,000. The 

winding of the motor is  a wave wind
ing connected in star and placed in 
9 0  half-closed slots. It consists of a 

number of single, flat copper wires 
arranged in series, four to the slot. 
Two of the free ends go to the col
lector rings, while the third is fixed 
to the core of the rotor. The pres· 
sure in these rotor windings is 700 

volts at starting. The use of bars 
for this winding facilitates the ap
plication of bronze rings to hold the 
winding against centri fugal force. 
Air enters near the shaft and is di
racted out through openings in the 
rotor casing by vanes. This current 
l ikewise cools the stator coils. Air 
p ressure thus obtained is equivalent 
to several millimeters of water. 

Reichel"s locomotive is intended to 
reduce weight. 'Vith this end in 
view, he has abandoned transformers 
on the vehicle and supplied the line · 
voltage of 10,000 volts directly to the 
motors. The old car weighed 96 

tons ; the new locomotive 20 tons 
less, . including passengers. The total 
horse po wer has been diminished 
from 1,000 to 920. These reductions 
will result in a saving of power, will 
diminish wear and tear and lighten 
the cost of maintenance. Moreover, 
the current flowing in the line will  

ONE OF THE MOTORS OF THE lO,OOO-VOLT HIGH-SPEED ELECTRIC LOCOMOTIVE. 

Naturally the leading-in of the 
three high-pressure cables has been 
done with care. Cables insulated to 
stand 15,000 volts pass through three 
soft rubber brushes placed inside 
hard-rubber brushes. Ending in the 
three terminals, these cables are 

be diminished so that a considerable saving of power 
to be transmitted will be effected when running at full 
speed and w hen starting at the terminal points. 

The locomotive's underframe has four axles, similar 
to those of the old experimental car. The gage is the 
standard German ; the whaels have a diameter of ·19 
inches and meet with the requirements of the Prus
sian State Railways. Each bogie has a wheel base of 
10 feet 8 inches. There is room on each bogie for 
two motors ; but only one has been mounted. The 
b�arings are placed within the motor windings, for the 
reason that it  is necessary to make the utmost usa of 
the space between the wheels. In order to equalize 
pressure on the two bearings, the motor shaft is geared 
at each end to the car and axle. 

It was necessary to carry on experiments for the 
purpose of determining what system of lubricating 
would be most effactive. When it  is considered that 
the velocity of the gear teeth is about 59  feet per sec-

white metal. The active iron upon which the primary 
winding is mounted, is screwed into the motor case. 
while the rotor of the motor is  fastened to the motor 
shaft by means of a sleeve. From this it  follows that 
the motor can subsequently be arranged on the car axle 
for direct urivmg. 

The secondary winding is carried on the active iron 
of the rotor. A second sleeve holds two collector rings 
on the rotor, from which rings carbon brushes col lect 
the current. The motor itself is lubricated by means 
of oil and wicks, a special arrangement having been 
here devised for the purpose of saving space. 

The primary win" .ng on the experimental car was 
on the rotor, a construction possible only with bar 
winding. In  the present case it was not necessary to 
construct the motor for a very high turning moment, 
since for the small starting torque required the rotor 
could be made smaller, anrl the primary winding placed 
on the stator. 

mounted on corrugated porcelain insulators attached 
to saddles which are supported on mica-insulated iron 
tubes fixed to the casing of the motor. 

The weight of the motor and gear is 9,000 pounds. 
The connections of the motor and controller are sub
stantially those previously descri bed in the SC I E X TIFl C 

AMERICAN S l·l'l'J. E �n ; :'( ·r. The speed at starting is regu· 
lated by varying resistances in the rotor or secondary 
circuit which is insulated from the earth. The rotor 
resistance has twenty·four stops. The resistance 
coils are spirals of Kruppin wire held by porcelain 
insulators. This resistance is controlled by a hand 
w heel on a vertical spindle. The switches for the 
primary high-pressure circuit are worked by air pres
sure. 

On the completion of the locomotive, tests were made 
at a gradually increasing pressure, starting at 6,000 

volts and about 50 alternations. The final test was 
made at 1 1 .000 volts and 95 alternations. With a 31-

THE BERLIN·ZOSSEN IO,OOO-VOLT HIGH-SPEED ELECTRIC LOCOMOTIVE. 

ond, and that there are 147 teeth in the larger wheel, 
and 69 in tha smaller wheel,  the reason for these ex
periments is apparent. It was finally found that a 
system of forced lubrication with compressed air 
would answer the purpose best. The oil is driven out 
of the reservoir at a distributing cock which is  turned 
to the right or left, depending upon the direction of 
the locomotive's travel. The oil flows through pipes 
to Dozzles above or below the toothed wheel. After 

For tha purpose of obtaining as much cooling space 
as possible, the cores of both rotor and stator were 
designed in a peculiar way. The slots are quite deep, 
and the coils within are wide. The laminations for 
the rotor are in one piece ; those of the stator are 
made in segments. For the winding 7 2  open slots are 
used ; with 77 wires per slot of the primary. The 
wires are run through mica tubes. In order to pre
vent the passage of sparks from one phase to another 

ton trailer 65 miles an hour was the speed obtained. 
About 260 kilowatts were developed which corresponds 
to a load of about 280 horse power on the driving 
wheels. This agrees substantially with previous ex
periments at 62 miles per hour. 

It  now remains to be seen whether the high speeds 
for which this road was built can be attained with a 
lighter locomotive. Probably not before the coming 
spring may definite results be expected. 

© 1902 SCIENTIFIC AMERICAN, INC.



lh :cE:\rnER 1 3 .  H)02. Scientific American. 4 1 1  

MACHINE SHOP, BR.I.CK, BOl1.BR SHOP, 
B1.ACKSMITH SHOP, 
SHIP SHED, 
JOINER SHOP, 
FRAMING SHED, 
SHEARS. . • 
REVOI,VING DERRICK, 

:SUILQIfilGS 

DESCItIPTION OF WOItl{s 
SHIP YARD CONTAINS 
BUI1.DINGS COVER • • 
FRONTAGE ON THE WATJ<;R, 
OUTFITTING BASIN, • 

DItY Docl{s 
LENGTH ON TOP, • 
WIDTH ON TOP, . • • • 
WIDTH ON BOTTOM, • • 
DRAUGHT OF WATER OVER 5I1.I" 

No. I, 
No. 2, 
No. 3, 

PIEItS 
60 x 900 FEET NO. 4. 60 x 850 u NO. 5. 191 X Soo " No. 6, 

Shops are equipped with modern machinery capable of 
doing the largest work required in ship construction. 

100 x 500 FEET 
1QO x ,00 , �  1 00  x 3 00  " 
60 X 320 u 60 x 300 " 

• 270 x 344 u ]00 TONH CAPAC ITY ISO U " 

I 120 ACRES I 10 h I 
• 2,600 Jo"ERT 900 X 500 .. 

No. I 610 FEET 

NO. 2 
827 .. EET 

• 130 u � II 
162 " 

80 .. 
30 .. 

80 "' 550 FEET 60 x 750 u 6o x SOO .. 

Tool. driven by electricity and compres.ed air largely used in building and repairing veS!W!ls. 

For further particulars and ",stimates, apply to 

C. B. ORCUTT. President. 

6asoline marine Engines 

WE MANUFACTURE Marine Engines in sizes from 3 horse 

power upwards, one to four Cylinders. 

Our Engines are of the Four Cycle type. 

The Four Cycle type of Engine is more RELIABLE, more 

ECONOMICAL, and more DURABLE than the Two Cycle. 

In excellence of Materials and Work

manship, we believe that our Engines 

surpass all others. 

If you will let us send you our new 

catalogue, and you will read it, you may 

not buy an Engine from us, but you will 

know a " dum sight " more about Gaso

line Marine Engines than you did. 

THE CHAS. A. STRELINGER CO. 
Box J2 A DETROIT, MICa 

No. 1 Broadway, New York. ••••••••••••••••••••••••••••••• 

CoLT AUTOMATIC. PISTOL. 
CoLT Ntw AAAyRl!!VOLVBR 

OPEN P Oll .,,,.,C.TION. 

O LT '  .. C TIiM>E�MAt�K d' 
JENTFIREARMSMFG[ 
HARTFORD C'ONN.,U.S.A. 

COLT AUTOMATIC MACHINE-GUN. (5ROWNIHG°.50 PATE,.T.) OATLJHO GuN. 
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THE VALTELLINA RAILWAY--TltE FIRST STANDARD 

THREE-PHASE ROAD. 
Readers of the SC I Jo:;>; T l t' l l' A �I t:II « ' A ;>;  are more or 

less familiar with the electric.  railway built by Ganz 
& Co., of Budapest, along the shores of Lake Como. 
The road was opened for regular traffic on September 
4 last, since which time it has been running faultlessly. 

The Valtellina line is 66 miles long, and of stan
dard gage. It runs along Lake Como and the 
River Adda, with three 
branches extending · from 
Lecco to Coli co, from Colico 
to Chiavenna, and from 
Coli co to Sondrio. 

The central power station 
is sltuateil at Morbagno, 
the water power of the 
River Adda being utilized 
to drive the turbines. The 
effective head of the tur
bines is 30 meters ( 98.4 
feet ) .  There have been In
stalled three tu rbine dyna
mos, each with a capacity 
of 2,000 horse power at 150 
revolutions per minute. The 
three-phase alternating-cur
rent generators coupled di
rectly with the turbines 
generate current at a ten
sion of 20,000 volts at the 
terminals. This high-ten
sion current is led to the 
primary conductors of the 
line through a switchboard, 
and is transformed into 
three-ph�se alternating cur
rent at 3,000 volts by means 
of step-down transformers 
situated along the line. This 
stepped-down cu rrent is led 
to the contact wires, and 
thence directly to the motors of the vehicle. The 
primary conductors are extended along the line on the 
same poles which carry the contact wires. 

For the line at Lake Como the motor cars are 18.1 
meters in  the carriage body and 19 meters ( 62 1A  feet ) 
over the buffers. The cars rest on two bogle-trucks, 
each having a wheel-base of 2 1J� meters. Without pas
sengers a car weighs 50 tons, including the motors. 
The wheels are 1 .17  meters ( 3 .8 feet ) in diameter, 
while those of the electric freight locomotives supplied 
to the same line have a diameter of 1 .4  meters ( 4.59 
feet ) .  The locomotive motor weighs 3.8 tons ; its rotor 
about 1 % tons. The car-motors with a smaller size 
wheel weigh 3 �:! tons approximately. Each series pair 
of these motors develops a full-load horse power of 150, 
while the high tension motor 
itself, when running at full 
speed with the low tension mo
tor cut out, yields about the 
same horse power. Thus, 300 
horse power are developed In one 
truck carrying two pairs of mo
tors, or 600 horse power ( 450 
kilowatts ) on one train with 
front and rear driving cars. 

The current generated at the 
central station has a frequency 
of 15 per second. When running 
synchronously the high tension 
motors make 300 revolutions per 
minute. In the rotor of the same 
motor the periodicity

. 
currents 

vary according to the slip. 
During the start, when the high 
tension is switched into series 
connection with the low tension 
motor, after the speed has risen 
to "half speed," or 150 revolu
tions per minute-above which 
speed the series connection 
ceases-the periodicity of the 
currents in the rotor of the high 
tension and in the stator of the 
low tension is about 7% per sec
ond. The speed of the locomo
tive motors is 125 revolutions 
per minute. The Valtellina lo
comotive motors are not geared 
in series ; they are all high te!l
sion. 

The line will be used for the 
transportation of both passengers and freight. Pas
sengers are carried by the cars at a speed of 60 kilo
meters ( 37 %  miles ) per hour. The electric locomo
tives are used for hauling freight trains. Each train 
has a net weight of 250 to 300 tons. The speed attained 
is about 30 kilometers ( 18 %  miles ) per hour. 

The commercial merits of the system are many. 
The initial outlay was not inordinate. The cost 
of maintenance is said to be comparatively small. For 

Scientific American. 
railways of considerable length and heavy traffic, less 
maximum power is required in the central station 
with the Ganz high tension distribution than with the 
necessarily low tension of continuous current distribu
tion, the ratio of maximum to average load at the 
central station being less. 

The electrical merits of the system are no less note
worthy, especially when the length of transmission 
from one central station is considered . By reason of 

A PASSENGER CAB OF THE VALTELLINA ROAD. 

the high voltage no large currents are used. The loss 
involved in converting to continuous current by rotary 
converters is eliminated. The use of pure induction 
motors without commutators, and the coupling of these 
in series pairs, results in a high motor efficiency. 

... . . .  ., 
The French Patent Office has granted a patent for 

the "penetration" process of glass coloring. Applica
tions for patents have also been made in other coun
tries of Europe, so we are informed. The process is de
beribed thus : Silver salt Is put on the surface of the 
glass, which Is then heated to 500 deg. or 550 deg. Cent. 
The exeess of salt having been removed, the surface 
appears yellow, the color penetrating to a depth of 
0.17 mm . when the baking has lasted for about five 

FREIGHT LOCOIIOTIVE OF THE VALTELLINA LINE . 

minutes. After an hour, a layer of double that thick
ness wl)uld be colored ; after eighteen hours the color 
would have penetrated through a glass plate 1 .6  mm. 
in thlcknesF. In reflected light this yellow displays a 
beautiful greenish or bluish fluorescence. Silver and 
copper give a red. Gold and iron salts have also been 
used. When the baking is continued for a long period, 
the coloring matter is renewed from time to time, say 
every · six hours. 

DECEMBER 13 .  190:2. 

THE liON. SALEII H. WALES. 
It 1s with sincere sorrow that we record the death 

on the 2d instant in this city of our old associate and 
partner, the Hon. Salem H. Wales. 

Mr. Wales was born in Wales, Mass., on October 4, 

1825. At the age of twenty-one he came to New York 
and entered a mercantile house in this city. In De
cember, 1848, he became a member of the firm of Munn 
& Co., and became associated with Mr. O. D. Munn and 

Mr. Alfred E. Beach as one 
of the managing editors of 
the SCIENTIFIC A �I t:ll I( ,AN. 
He continued to be identi
fied with the publication 
until 1871, when he retired 
from business. 

In 1855 he was appointed 
Commissioner to represent 
New York at the Paris Ex
position of that year, and 
also served on the Executive 
Committee of the Christian 
Commission during the civil 
war. After his retirement 
from business he became 
interested in several public 
institutions and served New 
York city in a number of 
positions. 

In 1873 he was appointed 
president of the Board of 
Park Commissioners, and 
again in 1880 and 1888 was 
a member of the same 
board. In 1874 he received 
t h e  regular Republican 
nomination for Mayor of 
New York. He was not 
elected. but in the same year 
he was chosen president of 
the Board of Commission
ers of Docks and in 1895 he 

was appointed one of the Commissioners of the new 
East River Bridge, which position he held for several 
years. 

He was a director in the Hanover Fire Insurance 
Company, in the National Bank of North America, i n  
the Southampton ( L. I . )  Bank and the Southampton 
Water Works. He was a charter member of the Union 
League Club, organized in 1863, and had always been 
one of its most prominent and active members. Mr. 
Wales was also a member of the Century, Press and 
Church Clubs, the Meadow Club, the Golf Club of 
Southampton, the New England Society and the Metro
nolitan Museum of Art, and a member of the Executive 
Committee of the latter. He was prominent in pro
moting the success of the New York Homeopathic 

Medical College, and of the 
Hahnemann Hospital , and was 
president of both Institutions for 
a number of years. 

Mr. Wales was a man of ster
ling integrity, possessed a most 
amiable character, and was wide
ly known and esteemed. His loss 
will be mourned by a large cir
cle of friends and acquaintances. 

He leaves two children, Mrs. 
Elihu Root, wife of the Secre
tary of w ar, and Edward H. 
Wales. Mr. and Mrs. Wales cele
brated the fiftieth anniversary 
of their marriage on February 
12, 1901. 

, . .  
The Scientific A merlcan Build

Ing: Monthly. 

There is probably no better il
lustrated or printed architectural 
periodical than the SCIE;>;TIFIC 

AlIJo:RICA:'< BUILDING MONTHr.y . In 
Its pages the architect will find 
photographs and plans of houses, 
of all styles and costs. To the 
man who is not an architect, but 
desires simply to build, it is a 
treasure-house of suggestions. By 
glancing through each number 
he is sure to find a picture of the 
very house which meets his Ideas. 
A page of bright comment dis-
C U s s e  s current architectural 
topics. The "Talks with Archi

tects" are not the least valuable feature of the paper ; 
for often enough the architect Interviewed gives Infor
mation by which even the experienced designer of 
houses may profit. Each month there appear notes 
under the captions "The Garden," "The Country 
House," "The Household," "Legal Decisions" and 
"New Books," in which new information is presented 
in an attractive manner. Especial attention is given to 
formal gardening as an adjunct to the modern mansion. 
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41 CELLUUTE. " 
A NBW MATERIAL (PATENTED.) 

FOR TRUNKS, S U I  T AND 
EXTENSION CASES, Etc. 

LIGHT, STRONG, 
HANDSOME. 

INVESTIGATION INVITED. 
WB GUARANTEE OUR 

GOODS. 

THE CELLULITE TRUNK 
Is the Lightest. Strongest and Most 

Durable Trunk Made. 

Dry Goods, NotJ.:.n, Clothing, Hat, Shoe and Jewelry Sample 
Tftlnks, at prices ranging from $15 to $50. Commercial travelers save 
the entire cost of the trunk in a single season by reduced excess hag. 
gage charges. 

The largest concerns in America are using the Cellulite Trunks. 
The Cellulite Steamer Trunk for foreign travel is unsurpassed 

and its lightness saves its price in a single tour ($15 to $30) . 
The Cellulite Dress Trunk costs no more than other trunks that do 

not approach its high standard of excellence ($20 to $40) . 
The Cellulite Suit Case is forty to fi fty per cent lighter. is hand

some, retains its sbape, is stronger, and is sold at a reasonable price ($3 to $15/ .  
The Arlington Hand Bag is the only radi<'ally new traveling bag 

placed on the market in the last 30 years ; it is strong, durable and 
light ; has only to he seen to be appreciated ; made in many styles and 
sizes, at prices to suit auy purse ; our Is-inch leather hag at $6.00 is bet
ter in every way than those nsually sold at $7.50. 

Send for free sample of Cellnlite, price list and full information. 

IF YOUR DEALER WILL NOT SUPPLY YOU, WB 
W I I .. L DE LIVER OUR GOODS EXPRESS PAID 
ANYWHERE I N  T H B 

U. S. 

CELLULITE TRUNK & BAG CORP'N.,  
NORWICH. CONN. 

New York Office and Salesroom. 
377 Bro6c!..v6Y. 

A R E  W O R T H  M O R E  T H A N  T H E Y  COST. 

M O R E
POW E R ,  

e O O D  I F EAT U R E S, 
STY L E  and 

L U X U R Y  
THA.. ANY 

O - H E R  
AM E R ICAN 

MADE CAR. 

I N S P ECT T H E  1 903 

No. 96.-Alr. 

No. 9 8 .  Air. 

YOU CANNOT ARBITRATE WITH FIRE 

IT must be fought from t he minute it 
shows itself. The best protection for fac

tories, country houses and small towns is a 

CALDWELL TANK ON A ALDWELL TOWER • • .  

tHE reduction in your insurance will pay 

for the outfit. The tank will be tight and 
durable -The tower " solid as a rock," and 

of sightly appearance. 

1ET us refer you to some in your section 
We have them everywhere. We make a 

specialty of Cypress Tanks for all purposes. 

Send for oatalogue, prioe list and plans. 
W. €. £aldWtll £ompanYt 

LOUISVILLE. KY. 

No. 26. -Cont ra('tor •• No. 48.-Plantatlon. 

LIG HT LOCON\OTIVES 
STEAM AND COMPRESSED A I  R. 

M O D E LS B E FOR E 3 to 50 Tons. All Gauges of Track, Export a Specialty. 
PLACINC YO U R  Compressed Air and Steam. Catalogue free on application of intending purchaser, to 

O R D E R .  
others on receipt of 5 0  cents. Address 

W R IT E  FOR CATALOC. H. K. PORTER COMPANY, Wood near 6th Sts., Pittsburgh, Pa. , U. S. A. THE F. B.  STEA R N S  CO., CLEVELAN D, OHIO. Cable Address :  Porter, Pittsburgh, A B C, Lieber and Western Union Codes. 

me Safem Car aeatlng & Ug�tlng Co. 
General Office, . 60 Broadway. New York 

\ 101 7 MOlladnock Building, Chicago 
BRANCH OFFICES : -( lOI S llllion Trust Building, �t. I,ouis 

Pintsch System Car and Buoy Lighting 

� H I S  Company controls in the United States and Canada 

\J.( the celebrated Pintsch System of Car and Buoy Light

ing. It is economical, safe, efficient, and approved by 

railway managers and the Light H ouse Board of the United 

States, and has received the highest awards for excellence at 

the \Vorld's Expositions at Moscow, Vienna, St. Petersburg, 

London, Berlin,  Paris, Chicago, Atlanta and Buffalo. 1 1 6,000 

cars, 5 ,000 locomotives and 1 ,400 buoys are equipped with this 

light. 1 70 railroads in the United States, Canada and Mexico 

have adopted this system of lighting. Applied on over 20,000 
cars. 

Car Heating 
By Steam Jacket System of hot water circulation, regulat

ing direct steam system, return and single train pipe systems. 

1 30' railroads in the United States are using these Systems 

of heating. Applied on over 1 0, 1 00  cars. 

AUTOMATIC STEAM TRAPS 

STRAIGHT PORT COUPLERS 

Strange Mental Powers ! 
now PEOPLE ARE INFLUENCED 

Startling Words from the Committee Appointed to Investigate Hypno
tism for the Benefit 01 the Public 

Hypnotism is no longer 8 mytb, & fanciful creation of the mind, but & reality, & most 
potent power, capable of producing infinite good. For the purpose of ascertaining the 
exact value of this much-talked-of power, & committee was appointed to inve!'tigate 
Hypnotism. 

The committee carried on a series of investigations in. regard to the power of hypno
tism to influence the actions and deeds of people in the everyday walks of life. 

It was clearly demonstrated that hypnotism may 1 .e  employed so that the person 
operated upon is entirely unconscious of the fact that he is being influenced ; and, all 
things considered, the committee regard it as the most valuable di�covery of modern 
times. A knowledge of it is essential to one's success in life and well-being in society. 

Dr. Lincoln says, after & thorough investigation, that he considers it the most mar
vellous therapeutic agent of modern times. 

Judge Schafer, a legal light, was also convinced of the efficacy of hypnotism. 
Mr. Stoufer performed the astonishing feat of hypnotizing Mr. Cunningham, of Pue · 

blo, Col. , at a distance of several blocks. Mr. Stoufer says it is indispensable to one's 
business success. 

Rev. Paul Weller says that every minister and every mother should understand hyp
notism for the benefit they can be to those with whom they are brought in daily contact. 

The New York Institute of Science has just issued 10,000 copies of a book which fully 
explains all the secrets of this marvellous power, and gives explicit directions for be
coming a practical hypnotist, so that you can employ the force without the knowledge 
of anyone. Anybody can learn. Success is guaranteed. 

The book also contains a full report of the members of the committee. It will be sent 
absolutely free to anyone who is interested. A postal-card will bring it. Write to-day. 

Address NEW YORK INSTITUTE OF SCIENCE 
(Dept. PT 7), ROCHESTER, N. Y. 
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Electric T .. actloll 0 11 LOllI( Ol.tallee Railway •• 

BY A I.TON n. ADAMS. 
After a long series of experiments, electric railways 

reached the present standard type at Richmond, Va., 
in 1888, a type that includes essentially a stationary, 
continuous-current dynamo connected to car motors 
by a single circuit made up of the trolley wire on one 
side and the rails  on the other. On the Richmond 
railway the dynamo voltage was approximately 500, 
while the motor voltage ranged downward from thi s 
figure according to line loss. This pressure remains 
standard at the present day and is varied from only to 
the extent of using dynamos up to about 600 volts 
where long lines involving a large loss of pressure are 
to be supplied. 

The great development of electric railways since 1888 
has consisted almost entirely of the application of prin
ciples and methods th� n  in use or well understood. 
Dynamos of much greater capacity ha-:e been applied 
to street railway work, longer lines have been built, 
and larger cars driven by more powerful motors have 
been put into operation. In spite of all this extension, 
almost every electric railway in the United [ tates in
cludes sulostantially the continuous current dynamo 
and motor and the single circuit uniting them, working 
at a pressure of approximately 500 to 600 volts or less. 

If the purpose of electric railways had remained 
merely what it was in 1888, to furnish transportation 
in city streets, there would be little reason to depart 
from present standard practice. Instead, however, of 
a series of tracks in  city streets, none of which are more 
than five miles from the generating station, a single 
electric railway system now often extends between 
cities and towns that are 25 to 50 or more miles apart. 
An electric railway of such length cannot be economic
ally operated from a single generating station when the 
pressure of transmission or distribution is not above 
600 volts. High pressures running into thous:mds of 
volts for a distance of 25 miles, and into tens of 
thousands of volts for a distance of 50 miles are abso
lutely necessary for efficient transmission of energy, 
if the cost of conductors is to be h4?Id at permissible 
figures. 

Besides the demands of. extending street railways for 
higher voltages, there is a similar demand from quite 
a different source. Steam railways have suffered a 
great diminution in their suburban business through 
the competition of electric lines. Many of these steam 
roads are ready to adopt electric traction on parts 
of their systems if it can be shown that the resulting 
advantages would warrant the expense. 

A number of expedients have been adopted to pro
vide for electrical distribution on long railway lines. 
One of the first solutions of the problem was to build 
additional generating stations at intervals along an 
extended railway line, and supply a section of the 
line from each station. This plan of several generat
ing stations spaced along an electric railway line has 
been carried out in a number of instances, each station 
delivering continuous current at 500 to 600 volts. 
The great objection to this arrangement lies in the 
fact that such stations must each have a capacity much 
below that required for the highest economy of opera
tion, because the low voltage permits each station to 
supply the motors on only a few miles of railway. The 
voltage at continuous current dynamos, between the 
trolley wire and track and at the car motors might be 
increased somewhat, say to 1,000, but there are legal 
objections to the use of this voltage in city streets, 
and the difficulty of insulation at car motors would 
thereby be much increased. Moreover, a pressure of 
1,000 or any other number of volts that could be made 
reasonably safe in  the streets and practicable at the 
motors would be far below the requirements for effi
cient transmission to long railway lines. Another plan 
for transmission and distribution to long-distance elec
tric railways involves the development of alternating 
current at any desired voltage, its transmission to sub
stations each of which contains transformers and rotary 
converters, and the supply of continuous current at 
about 500 volts from these converters. This plan has 
already been put 

'
into operation on a number of long

distance electric railways. It should be noted that 
this adoption of alternating generators and transmis
sion does not avoid the use of continuous current dy
namos, distribution lines and motors operating at the 
old pressure of about 500 volts. The rotary converters 
are simply a special type of continuous current dynamo 
in which alternating current may be used for driving, 
instead of mechanical power. In some cases alternat
ing motors and ordinary continuous current dynamos 
are used at sub-stations to furnish current at 500 volts 
for electric railways. The rotary converter simply 
combines the motor and dynamo in one machine. 

Obviously the converters at sub-stations must have 
capacities at least equal to those of the continuous cur
rent generating stations which they displace. It follows 
that the system just considered adds to the capacity 
necessary for continuous current dynamos in any event 
the entire electrical equipment of the alternating sta-
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tion, the transmission l ines and the tran;;formers at 
the sub-stations. On many long·distance electric rai l·  
ways this large increase in capacity of opel'ating ma
chinery is warranted by the high economy of a very 
large generating station and by the advantage of any 
desired voltage on the transmission lines. The dis
tance from the generating station at which cars may 
be operated by this system of combined alternating and 
continuous current equipments seems to correspond to 
the limits of electrical transmission at any practicable 
voltage. At the present time such electric railways are 
operated that extend more than fifty miles from their 
generating stations. Though American practice has 
clung to continuous current motors for electric trac
tion, induction motors have been adopted on a number 
of railways in Europe. Where the generating station 
is so far from parts of the railway line that the permis
sible voltage at motors is not great enough to allow 
economical transmission, rotary converters may be 
avoided by the use of induction motors. Furthermore, 
when converters are not used, the expense for the opera
tion of sub·stations disappears, because mere transform
er stations do not require the services of attendants. 
On European railways where the induction motor is 
used, the generating station is operated at any voltage 
desired for the transmission and the alternating cur
rent is delivered at a number of transformers spaced at 
suitable intervals along the tracks or carried by the 
cars. These transformers lower the voltage to as little 
as 400 in some cases and as much as 3,000 in  others 
for distribution over trolley wi res and tracks to the 
car motors. Ordinary single phase alternating motors 
lack sufficient starting power for railway purposes, for 
which reason three-phase motors are employed on these 
European roads. With three-phase motors the single 
trolley wire must be abandoned and two trolley wires 
with the rails, or three wires without the rails as a con
ductor must be employed. This use of two or three 
trolley contacts is a disadvantage in operation com
pared with a single trolley, but it may be worth while 
in some cases to add one or two trolley wires and do 
away with rotary converters. A generating station at 
high voltage, transformer sub'stations, and distribution 
from these SUb-stations at 400 to 3,000 volts to three
phase car motors make it possible to operate a railway 
at any distance from the power station that can be 
economically covered by high voltage transmission. As 
to the length of railway that may be operated from a 
single generating station, it thus appears that the sys
tem with transformer and converter lIub-stations using 
continuous current motors is on a par with the system 
having only transformers at sub-stations and using 
three-phase motors. The Bergdorf-Thun Railway in 
Switzerland is 25 miles long, its most distant end is 
3 1  miles from the generating plant which operates at 
1 6,000 volts, 14 transformer sub-stations reduce the 
voltage to 750, and the three-phase current at this pres
sure is distributed to the car motors. 

Whether continuous current or induction motors 
are employed, a voltage as low as 500 or even 750 for 
distribution from sub-stations to car motors implies a 
large expenditure for conductors on long railways. 
Though it is not thought advisable to exceed the volt
ages just named at continuous current motors, the 
same limitation does not apply to induction motors. 
Hence there is  a movement in Europe toward higher 
voltages at car motors. An illustration of this fact 
is seen in the Valtellina Railway in northern Italy. 
This line has 65 miles of track, the voltage at the 
generating station is 20,000. Twelve transformer sub
stations along the line reduce this pressure to 3,000 
volts, three phase, and current at this voltage goes di
rectly to induction motors on the cars. 

A further effort to utilize high voltage for distribu
tion right up to electric cars has been made on the 
European railway from Marienfelde to Zossen, fifteen 
miles long. . On this railway the voltage of transmis· 
sion and distribution is 1 0,000, and three-phase cur
rent at this pressure is received at transformers carried 
on the cars and there reduced to a low voltage for the 
induction motors. But in the new locomotive built for 
this road, the transformers have been discarded. On 
another page will be found a full description of this 
locomotive. 

Though little has been done with induction motors 
for electric traction in the United States, especial at· 
tention has recently been turned here to the use of 
single-phase alternating current for railway work. The 
Oerlikon Works in  Switzerland are building a 44·ton 
locomotive to be operated by single'phase current on a 
system devised by an American engineer. This loco
motive, which is to develop 700 horse power, is fitted 
with continuous current motors for driving, and also 
with a single-phase alternating motor connected to a 
continuous current dynamo. This locomotive is going 
into service on a railway in Europe where single phase 
current will be distributed along the single trolley line 
and rails at 15,000 volts. After entering the locomo
tive at this pressure the alternating current will drive 
the single phase motor, and this motor the dynamo 
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Continuous cunent il'om t.his dynamo will  then pasl:! 
to the motol's that do the wOl'k of traction. In this 
system any desired voltage may be employed for t.he 
distribution without regard to the continuous Clll rent 
motors. 

On a railway now under construction in Michigan 
single-phase current is to be distributed to the cars at 
15,000 volts and there reduced by transformers to 
200 volts for the single-phase motors. On each car the 
motor operates constantly, doing traction work when 
the car is in motion and compressing air when the car 
is standing still. The compressed air is used to start 
the car and also to aid in its operation on heavy work 
or grades. Like the previously named single-phase 
system, this one using compressed air permits any de
sired voltage to be employed between the single trolley 
wire and track. 

A third and apparently very important plan for the 
operation of railways with single·phase current is soon 
to go into operation on a road extending from Wash
ington to Baltimore, a distance of 31 miles, with a 
branch 15 miles long to Annapolis. Single-phase alter
nating generators working at 15,000 volts will fur
nish the energy to operate this railway, and current 
from these generators will be reduced in pressure to 
1 ,000 volts at nine transformer substations along the 
line. At each car a regulator and transformer will re
ceivll the single-phase current at 1,000 volts and de
liver pressures ranging from 200 to 400 volts at the 
motors. This range of voltage will give all necessary 
motor speeds from starting to 40 miles per hour for the 
cars. The motor to be used for this work is the most 
notable feature of the system. This motor is substan
tially a continuous current series·wound machine with 
its magnetic circuit laminated throughout. It has 
long been known that a c.mtinuous-current series mo
tor if supplied with alternating current of single· 
phase will start and operate as though supplied with 
continuous current, except that very destructive spark
ing usually occurs at the commutator in motors of 
large capacity. It is claimed that this trouble has been 
overcome by a new method of construction, and one of 
the large electrical manufacturers has contracted to 
furnish the motors mentioned for the Washington and 
Baltimore line. Each motor is rated at 100 horse 
power and there are to be four motors on each car. 

It thus appears that while Europe is trying to solve 
the problems of electric traction on long railways with 
induction motors and three·phase current, America is 
going about the work either with a combination of 
three-phase and continuous currents, or with single
phase current alone. As to the important feature of 
high voltage for transmission the three-phase and 
single-phase systems are equal. In the delivery of en
ergy at very high voltages to cars the single-phase 
current has a great advantage because of the single 
trolley wire required. On the other hand the develop
ment of power with the single· phase current is not yet 
certainly solved for traction work. 

• • • • • 
To O u r  Su bl!lerlberl!l. 

The SCIEXTIFIC AlII ERICAN is fast nearing the comple
tion of its fifty·seventh year. During thet time it has 
faithfully .�:'lronicled the scientific progress of the 
times and has described new and important discoveries 
and inventions. From the 1irst number to the last 
which has so far appeared, the SCIENTIFIC AMERICA:'i' 
may be regarded as a weekly history of the world's 
progress in science, industry and invention. 

With the close of the year many of the subscriptions 
will expire. In order that the paper may be received 
uninterruptedly, subscriptions should be renewed 
promptly. An expired subscription will not be contin
ued. To those familiar only with the SCIENTIFIC 

A �I ERI C A N ,  it may be well to speak of the purpose of the 
SC I E N TI F I C A )n:RICA:'i' SrpPI.E M E XT. The SUPPLEMENT 
presents papers and articles too long for insertion in 
the columns of the SCIENTIFIC AMERICAN, and contains 
translations of scientific articles in foreign tongues, 
which would otherwise be inaccessible to those who 
read only English. By subscribing both to the SCIEN
T H' I ('  A �I ERICAN and the S'C1 E X TIFIC AMERICAN SUPPLE
lIU:NT, it is possible to obtain a most complete survey of 
scientific work on both sides of the Atlantic. By tak
ing both papers the subscriber obtains the benefit of 
reduced rates. 

.. . . , .. 

The Cu .... e n t  Su pplement. 

The current Sn'pI.E:lIEXT, No. 1 406, contains a 
wealth of varied information. The opening article 
deals with the new augmented water supply and reser
voirs of London,  and is very fully illustrated. The 
Pacific cable is made the subject of an article accom
panied by sectional views of the cable at various points. 
The Berlin-Zossen Road, now famous in  electrical his 
tory for the high-speed tests carried out upon it by 
the two great German electrical companies, has for its 
counterpart in this country the · Aurora, Elgin and 
Chicago Railway. In the current SFPPLEME:'i'T an arti
cle is published which fully describes this American 
road. Francis J. FitzGerald continues his discussioll 
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. Dollar Vatdt 
U'S a lucky boy who find. an INOERSOLL DOLLAR 

WATCH In his stocking on Christmas morning. It Is 
one of the few presents which Is useful a. well as 
attractive, and Its real value for d,dly service Is out 

a proportion to Its moderate cost. The INOERSOLL Is 
gl!arBnteeci to keep perfect time for one year. Two million. 
are made and sold every year to satisfy the demands of a 
public which has proved Its accuracy and appreciates Its value. 

A sk for an INGERSOLL and s�e that YOll get it. 11 YOll don't, send 
us a dollar and yOll will receive one by mail, postpaid. Address-

�. II . I � (i E R SO L L  & BRO. D£P T. 2&. 67 CORTLAN DT ST. N .Y. 

Apple Automobile Igniter 
We manufacture a complete line of Economical Gas Engine Igniters. Dynamo 

or Magneto Type, medium or slow 
speed for either the touch or jump 
spark system. Timing Devices, 
Touch and Jump spark coils, Gov
ernors, Plugs, etc. , for stationary, 
marine and automobile gas engines. 

Our new NO. 7 Catalogue sent on 
request will interest you . 

'" The Dayton 
,' . J Electrical 

Apple Igniter with belt governor to be built in 
dash or seat of automobile. 

See our exhibit with ehas. F;. Miller, at New York Show, 

Spaces Nos. 46, 47. 48, 49. SO and 5'. Jan. ' 7th to 24th. -- ---------

Mfg. Co., 
80 S. St. Clair St • •  

Dayton. O. 

Power p�p;se�rpumping To Nassau tbe West Indies aod Burmuda 
'�, I'\ 

THE MIETZ & WEISS 
DIRECT COUPLED 

GENERATOR AND 
KEROSENE ENGINE 

������:�e�:�::nr�e��8 �t�:
n
�f:;):i'1

a
��I:; 

Direct Coupled Kerosene Engine and Holst 18 made in sizes from 2 to ao Horse Phwer. 

It is conceded that for safety, simplicity and 
economy nothing can equal the 

MIETZ & WEISS ENGINE 
(Gas or kerosene) HIGHEST AWA R D  at Paris Exposition 

1 900. Gold M edal, Pan-American Ex
position, 1901.  Gold M edal, Charleston . S. C . ,  
Exposition, 1902. Adopted b y  the United States 
and Foreigl1 Governments. 

$200 and up 
�� 

On tbe Palatial S .  S .  P�INZESSIN VICTORIA LUiSE 

Leavin� New 'York, February 7, 1903 
Number Limited to 190 Only Lower Berths (6 Single-Berth Cabins 

Du ration of Trip, 2 3  Days 
�ew York t<? Nassau (where tourists from.the South ca� �oin the vessel) , H avana, San
tiago, Jamalca, Cura'tao, Grenada, St. Vmcent, Martinique, St. Thomas, Porto Rico, 
Bermuda and New York, 
Alao Cruise. to the Weat Indlel I n January To the Orient In February To the Black Sea In  March, 1 903 

For particulars apply to the 
Price. and SpeCimens on Application. 

Send for Catalogue. 
A. MIETZ 

, , HAMBURG-AMERICAN LINE j S1i_.'1'i Broadway, New York 'l229 W alnut �t" p,h1ladelPhl8 159 Randolph St. Chicago, 1 28- 1 38 nott St. , New York City 
u. S. A.  

, 0  8tate 8t., Boston 106 N. Broadway, 8t Louis 1 16 Euclid Ave., Cleveland, O. (01 California btrect, Eau Francisco 

___________________________ __ _________ _ T - - - ---

• •  S t e v e ns - D uryea" 
WINNER OF THE 

b6 §CARRHTT CUP 9 9  

This picture was taken when car was climbing this hill of a 22% grade at 18 miles an hour 

OUR CAR holds the track records of I to 5 miles of 7.42. I t  won 
the H ill Climbing Event, on November 27, at Eagle Rock H ill, 

making the hill in 2 .45 and lowering the gasoline record of 3 .54i. The 
above events were all made with our regular stock cars. We shall 
exhibit at the New York and Chicago Shows. Our cars have 

8peed � lIill Climbin� Qualities � Reliability 

P R I C E, F. o. B. FACTO RY, $ 1 200.00 
J. Stevens Arlns and Tool Co. 

925 Main Street 
CHICOPEE FALLS. "'1ASS. 

We have a rt::pr/;!;;elltath-e at 5 2 3  Fifth Avenue, NEW YOR.K CITY 

BRANSON MACHINE CO . 
BUILDERS OF 

KN I TT I N G  MAC H I N ER.Y 
Hand or Power 

Open Top 
or Hold Down 
KNITTERS 
1 -2, 3·4 or 1·8 
AUTOMATIC 
KNITTERS 

All Sizes and all Gauges 

Welt or Two-Feed Ribbers 

Loopers and Pans 

� 

Presses and Boards 
� 

Winders and Bobbins 
Hand Forged Steel Cyl inders 

ESTIMATES GIVEN FOR PLANTS COMPLETE 

BRANSON MACH INE CO" 
504, 506 and 508 NORTH AMERICAN ST., PHILADELPHIA, U S. A. 

WRITE FO R I NFORMATION AN)) C A TA LOGUE. 
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of the conversion of amorphous carbon into graphite. 
A brief resume of Prof. J.  J. Thomson's lecture before 
the British Association on Becquerel rays and radio
activity will doubtless be welcomed. How the oxides 
of nitrogen could be reduced directly by the contact 
process is lil{ewise told. We have. from time to time. 
published accounts of the efforts of Americans to 
exterminate mosquitoes. In Europe no less activity 
has been shown. It may. however. not be without in· 
terest to our readers to lea:-n from Dr. Louis W. �am
bOll .  of Naples, s::Jmf'trling of the life history of 
Anopheles m acnilpennis ( Meigen ) .  and the methods 
elI';,oloyed in Europe for its extermination. Prof. Edwin 
G. Dexter describes interestingly quaint superstitions 
and proverbs relating to weather influences. ------ ... . . . .. 

AIR BRAKES 
The compressed air brake bears a very important re

lation to the subject of railway transportation ; for 
it has a direct effect upon the economical operation 
and speed of trains. as well as upon thei r efficiency 
as carriers of merchandise. l ive stock and passen
gers. Without the general adoption of the air brake 
in the past few years the long. heavy. fast freight 
trains and speedy passenger trains. so comfortable. 
luxurious. and safe. would not now be running. For 
the most important consideration is  the safe transport 
of passengers and merchandise. and this requires a 
brake of great power and always reliable. to control 
the speed of the train or stop it in a short distance 
with comfort and safety. 

Few people realize the enormous energy stored up 
in these trains. giant catapults as  they are. moving 
through space with tremendous force and speed. A 
very reasonable example is a train of freight cars 
loaded with grain. the total weight of which is about 
three mi llion pounds. The energy stored up in such a 
train. when running twenty-flve miles per hour. i s  
greater than that which can b e  imparted t o  a pro
jectile by the largest of modern guns. It takes a 
very efficient bral{e to check this enormous inertia in 
a short distance. smoothly and safely. 

With the air brake. these trains are perfectly con
trolJed. The air brake has kept pace with the great 
increase in weight. length. and speed of both freight 
and passenger trains. Much that is interesting could 
be said about the magnitude of the air brake business, 
and the details of construction. manufacture. and use 
under the different ci rcumstances of operation. The 
employes of railways who have to do with the air 
brake apparatus are carefully instructed how to han
dle and care for it. through the pubJcation of instr.uc
tive literature. There are scattered all  over the coun
try. instruction I'ooms maintained by the railways, 
where illustrative samples of air brake apP:ll'atus are 
available to the men. and in which traveling air brake 
inspectors fl equently give lectures. Thel'e are also 
instruction cars traveling from place to place in which 
sample brakes are set uP. exp�ained. and operated. 

While the subject is  technical and of considerable 
detail.  the principles of the ail' brake can be described 
in few words. Briefly. the air brake comprises a 
pump for compressing air, a reservoir on each car tOI" 
storing the air. a brake cylinder on each car in which 
the air is allowed to exert its force when it is  desired 
to have the brakes act upon the wheels. and a triple 
valve on the car. connected with both reservoir and 
cylinder and controlling the flow of ail' in and out of 
each. 

The triple valve piston is normally subjected to air 
pressure of equal intensity on both sides. A reduc
tion of pressure In the train-pipe side moves the 
piston one way. and restoring the pressure in the 
train pipe pushes it back again. The former 'opens 
connection between reservoir and brake cylinder ; the 
latter discharges brake cylinder air and allows the 
reservoir pressure to be replenished. An engineer's 
valve in the cab of the locomotive enables the engi
neer to cause the rise and fall of train pipe pressure 
r&ferred to. The rest of the apparatus is the piping. 
tocks. and connections. 

We give a more detailed description of some parts 
of the brake. selecting those that are representative 
of the most modern construction and in general use. 

The air pump. mounted upon the engine, just for
ward of the cab, is operated by steam from the loco· 
motive boiler. and compresses the air required for 
the air brake system throllghout the train. The air 
compressed by the pump is delivered into the main 
l �servoir, which is  a large tank mounted somewhere 
about the engine and storing sufficient air to relieve 
the pump from excessive work, when more air is  sud
denly required in the brake system. Otherwise the 
pump would be subject to violent fluctuations ; at rest 
one moment. and in violent operation the next. 

The enginee,r's valve, or "brake valve," mounted 
inside the rab of the locomotive, permits the engineer 
to control the movements of the train by applying and 
rt'leasing the brakes a� the operation of the train 
may require. This valve contro' s the flow of 
ail' from the main reservoi r into the brake ap
paratus '  upon the other vehicles. and also controls 
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the discharge of train pipe air when the train is 
to be stopped, or its speed reduced. The engineer 
has perfect control of a ' i  brakes in the train by mov
ing a small handle. The positions of this handle are : 
"running." " lap." "service applications," "emergency." 

Pig. 1.-THE DUPLEX PUMP. 

and "release." "Running" is the normal position of 
the handle while the train is speeding along and the 
brake system is charged with ail' at the proper pres
sure. In this position, air from the main reservoir, 
generally about twenty pounds higher in pressure than 
the rest of the brake system requires, is slowly ' fed 
through the engineer's valve into the rest of the sys-

Pig. I.-THE .BemBER'S VALVE. 

tem. thus taking care of leaks and keeping the air 
pressure up to standard. 

The other positions for the hand'e  are explained by 
the names given them . .  The several positions for ser
vice applications. set the brakes with different de
grees of force. With the handle in emergency position. 
brakes are instantly set with their greatest power. In 

Pig 3. - THE TRIPLE VALVE. 

release position. ail' that has been used to set brakes. 
is replenished from the main reservoir  and pump, re
storing all parts of hrake system to normal condition. 
A modern type of engineer's valve is i l lustrated on this 
page. 

The engine equipment includes a gage for showing 
the air pressure in both train piping and main re-

DECEMBER 13, 1902. 

servoir. the pressure in the latter being kept higher 
than in the rest of the brake system ; and a simple 
governor which controls the working of the air pump. 
automati<:ally stopping the pump when standard air 
pressure has been accumulated in the brake system. 
and automatically star"Ling the pump when the air 
falls below the desired standard. 

The principal parts of the brake apparatus. mounted 
upon each car, are an auxiliary reservoir. for storing 
upon each vehicle sufficient air to operate the brakes 
thereon ; a brake cylinder. ordinarily open to the at
mosphere ( through a port in the triple valve ) .  and a 
quick-action triple valve. 

When air brakes are applied . the triple valve allows 
air from the auxiliary reservoir to flow into the brake 
cylinder in sufficient quantity to give the brake-force 
intended by the engineer. The piston-rod of the brake
cylinder is connected to the levers and shoes by which 
the power delivered by the brake cylinder is evenly 
distributed to the wheels of the vehicle. When the 
brakes are released and the triple valve opens the port 
that lets the air escape from brake cylinder to atmos
phere. a spring. surrounding the piston rod of the 
brake-cyiinder. pushes th e cylinder piston back to 
normal position. the forward movement of the piston 
having compressed this spring. 

Fig. 1 is an extt�rnal view of the duplex air pl ,mp. 
which is a construci.ion peculiar to the New York Air 
Brake. The pump is constructed in  a very si:.nple 
manner and delivers sixty-seven per cent mo,:,� air 
than other air brake pumps do with equal ('o·c.sr,mption 
of steam. The lower half of this pumii :s comprised 
by the steam cylinders. the uppe ' half by the ail' 
cylinders. quite the reverse of form �r air pu�:- ,on
struction. Thus the drain" ::--::: : � � : : .) :.;tearr; . ;' .l llders 
is  collected at the lowes' :· . ..• : : .,t. .. : , �  <oas· .. " :  ' , iJserv:::r 
of this pump might SUI. ;,0"(: �!>at it was merely a pair 
of ordinary pumps cO.'ll ected together, side by side. 
and that the tota.1 volume of air would simply be twice 
as much as would be delivered by o',e of the pumps 
alone. Closer insv�ction shows that this is not the 
case and that U ·  .' ''r.�p compresses three volumes of 
air wit� t wo E: :,l i lar volumes of steam. One of the 
air cylinders has twice the volume capacity of any one 
of the other three cylinders. Its contents are com
pressed into half their original volume and delivered 
into the smaller air-cylinder, The smaller cylinder. 
which has the same volumetric capacity as the steam 
'cylinder below it, will then contain three volumes of 
air. viz . .  the free air originally conflned within it. 
plus the two volumes just received from the larger 
cylinder. The final compression of these three vol
umes of air is caused by the steam cylinder on that 
side of the pump. the air being delivered into the 
"main reservoir." 

All working parts of this pump can be examined and 
replaced without taking the pump off the engine. 

Fig. 2 is a photograph of the New York Air Brake 
Company's engineer's valve cut in half longitudinally. 
The novel feature of this valve is. that it discharges a 
definite quantity of train pipe air in each of the sev· 
eral positions for applying bral{es. and is therefore 
called a "positive discharge" valve. An engineer hav
ing this valve on his engine. can apply bral::es through
out the train with exactly the force that he knows. 
from experience. should be applied to the wheels to 
give the retarding power wanted at just that moment. 
and is not obliged to watch the pressure gage. in the 
cab of the locomotive. but can keep his eyes upon the 
rails. signals. or crossings ahead of him. 

Fig. 3 is a sectional view of the quick action triple 
valve. , One is used upon each freight or passenger car. 
It is hy the perfect working of this ingenious. yet 
very simple valve. that the brakes are all applied at the 
same moment on the long freight trains. of flfty to 
one hundred cars, now in use. The quick-action triple 
valve is really two valves combined in a single casing. 
one portion operating to make the brakes apply in
stantaneously and with maximum force throughout the 
train. as required in emergencies. and the other por
tion moving to produce a more gentle action and of 
varied force, as required by slow-downs. station stops. 
and other conditions of ordinary service operations. · In  
service action the emergency parts remain inert. They 
are always at rest. except when emergency requires 
stopping a tl'ain at once and in the shortest distance 
possible. 

'The a�tion of the brakes is transmitted from the 
engine to the fi rst car, and from car to car. by an 
impulse that t ravels 1 I 1{e a sound wave. When the 
engineer moves his bral,e ha.ndle so as to cause the 
brakes to apply for emergency. this wave. or impulse. 
travels through the air brake piping, from car to car. 
with great rapidity. A train of flfty freight ( US of the 
standard box type is about a third of a mile long. yet 
bral, es IIpon t.he last car apply wit.hln two seconds of 
thost' at the front. end .  and, therefore. instant.aneously 
wi t h  all other hral,es In the tmin.  This is Qui t.e neces
sary, for if t.he emergency action was slow in reaching 
the rear cars. t.he forward part wou ld be stopping, wit.h 
the rear cal's running into them. One can imagine 
the shoci,s that would result. 
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Recognizing the importance of the new 
transportation and the fact that it will 
endure, the faculty of Columbia Univer
sity has added a course in automobile me
chanics to the curriculum. Instruction 
will be given by a competent gas engine 
expert, and the course wil l  cover gasoline 
and steam carriages only, the electric ve
hicle being included in the regular elec
trical course. 

By the death in Paris recently of M. 
Elie Buchet, aerial transportation has lost 
one of the men who did much toward 
bringing it to its present stage of advance. 
Originally Interested in the designing and 
manufacturing of light motors for auto
mobiles, M. Buchet had his attention 
drawn to the needs of aeronauts for gaso
line motors of this type. He finally suc
ceeded in building the lightest motors per 
horse power in the world, and nearly all 
the airships that have succeeded or come 
to grief within the last few years were 
equipped with Buchet motors. 

Col. John Jacob Astor has offered to 
give $10,000 toward the construction of 
the proposed road from New York to 
Chicago, if the Automobile Club of Amer
ica will  change the route to the east in
stead of the west side of the Hudson 
River. Mr. Astor also intimates that 
other wealthy men owning estates on 
the east bank will probably follow 
suit if the route is changed, as the road 
would benefit them as well as the many 
other inhabitants on this side of the river 
whereas the west bank is but sparsel; 
settled ,  and a road there would not be 
of so much use. If the east bank is cho
sen, vehicles will  be ferried across the 
Hudson from Rhinebeck to Kingston, at 
which point the road strikes westward to 
Binghamton, Elmira, Erie, Cleveland, To
ledo, Elkhart, and Chicago. 

English automobile enthusiasts have 
formed a Volunteer Corps to be used by 
the government in time of war for carry
ing dispatches and bringing into com
munication distant points not reached by 
the railroads. Of late, to get themselves 
in training, they have organized several 
balloon pursuits. In these novel chases, 
an aeronaut starts skyward in a balloon, 
carrying some dummy dispatches. while 
at the same time the automobiles start in 
pursuit of the huge gas bag on terra 
{irma. If Ii good breeze is blowing, the 
aeronaut gives the automobi lists a lively 
chase ; while if he is aided with clouds in 
or above which to hide himself, he keeps 
the modern "knight of the road" guessing 
as to his whereabouts. The one who 
reaches him first after his descent is de
clared the winner of the chase, which is 
said to be much more exciting than "hare 
and hounds" or a fox hunt. 

The annual hill-climbing test of the 
Automobile Club of New Jersey was held 
at Eagle Rock, Orange, on Thanksgiving 
day. The road that winds up this rock is 
of hard macadam. with grades of from 
3 1/� to 16 2-3 per cent. On the day of the 
test it  was slippery and muddy. Not
withstanding adverse conditions, Mr. O. 
P. Nestman, in a Stevens-Duryea 8 horse 
power gasoline car, succeeded in reaching 
the summit of the hil l-a distance of a 
mile and one-eighth-in 2 minutes 45 sec
onds. This was 1 minute 8 4·5 seconds 
better time than that made by one of the 
Duryea Power Company's gasoline ma
chines last year, and but 3 seconds less 
than the record made then by Mr. W. J. 
Stewart in a 10comobiJe. For the present 
test, Mr. Stewart installed a larger boil
er in his machine, but with unsatisfac
tory result, as he only succeeded in mak
Ing the ascent in 2 : 58 * .  The third and 
fourth best times were made by Mr. New
ton in a locomobile and Mr. Wells in a 
Prescott steam carriage, in 3 :  36% and 
3 :  43� respectively. 

The year 1902 has been a record-break
ing one for automobiles. Following 
closely upon Fournier's reduction of the 
straightaway mile and Idlometer times to 
47 2-5 seeonds and 29 1 -5 seconds respec
tively on Novemher 6 ( each of which fig
ures was robbed of Its fraction several 
days later by the Frenchman's com-
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patriot, M. Augieres ) comes the smash
ing of Winton's new track record, made 
by the world renowned "Bullet," by 
Henry Ford, of Detroit. Mr. Winton, on 
the Glenville track at Cleveland, Septem
ber 16 last, made a new track record of 
a mile in 1 :  02)4, against his previous 
record of 1 :  06 2-5, made about a year ago. 
Mr. Henry Ford, of Detroit, on a gasoline 
racer built by himself and Tom Cooper 
of that city, has just succeeded in beating 
Mr. Winton's time by more than a second, 
having established a new record Decem
ber 1 on the Grosse Point track, Detroit, 
of a mile in 1 :  01 1-5. This brings the 
much-sought-for speed of 60 miles an 
hour, or one mile in exactly one minute 
on a track, within slightly over a second 
of being attained ; so the probabilities are 
that before long the feat will actually be 
accomplished. 

A fact that shows the remarkable de· 
velopment of the gasoline automobile is 
that during the past eight years the aver
age speed of such machines in the long
distance road races held in Europe has 
risen from 15 to 60 miles an hour. It is 
interesting to note the course taken by 
the different countries and municipalities 
abroad in regulating the speed of ma
chines capable of such space-annihilating 
capabilities. The general tendency seems 
to be to have government inspection and 
approval of the automobiles as to their 
brakes, steering gear, and various safety 
appliances, before these leave the manu
facturers' hands ; then to grant the owner 
a certificate of capacity, when he has 
demonstrated his capability to properly 
operate and manage the machine, which 
can always be identified by its number 
plate. The speed limits range from 6 to 
12 miles an hour in cities and tow

'
ns, to 

from 18 to 31 miles per hour in the open 
country. The punishment. for violation 
of the speed laws is a fine and imprison
ment according to the magnitude of the 
offense and the amount of damage done. 
In Germany, special restrictions on the 
use of steam boilers practically prohibit 
steam carriages. The idea of govern
ment inspection, as above outlined, is a 
good one, for if manufacturers are com
pelled to place thoroughly safe and ef
ficient brakes and steering gear on their 
maChines, there is much less likelihood 
of accident, even if speeding in the open 
country is occasionally indulged in. 

To prevent the freezing in cold weather 
of the water in the tank, piping, and 
water jacket of the �ngine on a gasoline 
automobile, besides glycerine and chloride 
of calcium, which has already been pro
posed, chloride of magnesium and chlor
ide of sodium can also be used. The fol
lowing figures, from La Locomotion, give 
the temperatures at which different mix
tures of the latter ( sea salt or ordinary 
table salt ) with water, freeze : 

Sea salt ( NaCl ) ,  25 parts + water, 75 
parts = temperature of congelation of 
-15 deg. C.  ( 5  deg. F. ) .  

Sea salt ( NaCl ) , 22 parts + water, 77 
parts = temperature of congelation of 
-1 2 deg. C.  ( 8 .6  deg. F. ) .  

Sea salt ( NaCl ) ,  10 parts + water, 90 
parts = temperature of congelation of 
-12 deg. C .  ( lOA deg. F. ) .  

At the same time. the writer adds. 
chauffeurs should mistrust the use of 
saline solutions of any kind, because of 
their corrosive action on metals. It  is 
possible, according to the chemist Keller, 
that the chloride of calcium solutions, 
for instance, may have no action on 
metals, such as iron, copper, steel, etc. ,  
when isolate(Z ; but it is  true, neverthe
less, that when these metals are combined 
in the presence of this solution. as they 
are in the different parts of the water 
circulating system. a voltaic couple forms 
and one of the two metals corrodes 
rapidly in its presence. This may readily 
be seen if strips of iron and copper, 
fastened together; are dipped in a solu
tion of calcium chloride. The iron, which 
forms the negative electrode. will be at
tacked and disintegrated. It is therefore 
prudent to employ exclusively for this 
purpose neutral liquids, such as glycerine 
or even the heavy oils. 
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( 8760 ) J. A. D. asks : 
a composition can I use to bulld a ('astie for 
fish aquarium, that I w i l l  not have to bake 
as the potter does ·! It shoul d  be white or 
l ight stone color. Aquarium cement Is too 
dark, and It does not dry w ithout litharge In 
.it, and I'ortland cement does not hold for 
so small an object.  I have used plaster Pa ris 
for a castle and soaked It  In melted paratlin, 
but it softens in a short t ime under water. 
The c omposition must not contain lead or 
other poisonous substance. A.  Following are 
two formulre for a non·polsonous aquarium 
cement : 1 .  Melt together over a gentle heat 
:l parts of l inseed 011, 4 parts of tar, and 16 
parts of resin ; If not 8utlicien t l y  fi rm, keep 
simmering for a short time. Use warm, 
This, of cou rse. would be dark·colored. :!. 
Take 8 ounces of a solution of good glue and 
1 ounce of Venice turpentine and boll  together. 
stirring until  m i xture Is complete. The joints 
after cementln� shou l d  he held together fot· 
several days to secure the best result. 

( 8761 ) F. C. P. asks : 1. What is the 
specific gravity of acetyl ene gas ·! A. The 
speeific gravity of acety lene gas. referred to 
hydrogen as unit. Is 13 ; refened to air as 
unit .  it  Is 0.92. 2 .  What Is the specific gray· 
Ity of I l l u m inating gas '! A .  No definite speci· 
flc gravity cim be given for i l luminating gas 
on account of Its variability ; whether coal 
gas o r  water gas. how largely carbonized. etc. 
I n  general, Its specific gravity will be between 
0.::> and 0.6, referred to air as the unit .  :l . 
It a cylinder of a l u m inium, 60 feet long, 1 0  
feet diameter, 'A. Inch thick,

' he exhausted 
'of a l l', would It  float In the su rrounding air,  
o r  what would happen ? A.  As the weight 
of sueh a cylinder o f  al uminium Is :{, 4:lH 
pounds. and the volume of all' It displaces 
weighs only 380.7 pounds. i t  would not float 
In the air. In order that an object may 
float In l iquids 0'· gases. It must weigh less 
than the weight of the volume of tluid It  dis· 
places. 4. How much is a cubie foot ·! A . 

A cubic foot is the "lJu l valent of fl.:!:! Eng· 
IIsh Imperial gallons. o r  7.48 ordinary Win· 
chester �allons. 

( 8762 ) H. P. A. asks : 1 .  What is t he 
mean spherica l candle power of a 1 , 200 candle 
power arc lamp ( di rect cu rrent ) ,  and what 
part Is u t i l ized In l ighting the street or ra· 
diated below the horizonta l ?  A. Foster, l'ock
et Book, gives an empirical formula for deter
mining mean spherica l candle power approxi
mately. as half the horizontal candle power 
plus one·fourth the maximum candle power. 
'rhus a lamp which gave 1 . 240 candles as 
a maximum, gave :!40 In a horizonta l dl rec· 
tlon. Its mean spherical candle power was 
38;;. the rule giving 370 or very nearly the 
same resu l t .  You will find several pap",.8 in 
the t ransactions of the American Institute of 
Ellec trleal Engineers on this ditlicult subject.  
2. What Is the wa ttage required for the above 
lamp ? A. fluch a lamp may take :100 o r  a 
l ittle more watt". :�. H o w  does an Inclosed 
arc compare with an open arc for etliclency ? 
A. The inclosed arc Is p,.efened to the open 
arc principally because It costs less to oper
ate. It runs 1 00 to 1 20 hOll rs on one t rim
ming. A single lamp can be cut Ollt of eir· 
cult  without disturbing others. I f  ordinary 
open a rcs are used. two must be tu rned 00' 
together. The l ight of the Inclosed arc Is more 
e ven ly diffused than that of the open arc. 
They consume less current than the open arc. 
4.  What Is the wat tage required fo r a 25 
candle power incandescent lamp used on a 
direct current 'serles line ? A. An Incandesceut 
lamp Is usually made 2Y. to 3 y. watts per 
candle. 5.  I n  the .Tuly :!6 SCIENTIFIC All 
ERICAN, I find that the ('abies of the new 
East River Bridge are made "l' of 37 strands 
arranged In a hexagonal cross·sectlonal form, 
tlve strands lying on each side of the hexagon. 
Now. my query Is. How are the 37 strands ar· 
ranged to form a hexagon with five strands on 
a slde 'l A.  As to the shaping of the cables of 
the new East River Bridge. we beg to refer 
you to the engineers. Address Engineers' of
tlce. New East River Bridge, Brooklyn, New 
York. 

( 8763 ) E. L. T.  writes : I have sev
eral paper·bound books which I would like to 

«(/(,mmuea on � 4IU) 
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covel' with clot /I. but ('annot lind any l ,aHte 

Goal which Is jnst th(' thing. l 'an YOII suggest B SmOkeleSS 
automatic 

• •  someth ing ?  It  Rhould attarh <'loth to ,)lIper 
Pulverizing spenr"I)" IJf' eom('what fll'xlhlt· when done and I dry ( In lt ·kly . A. 1 I0okblndpl'H general ly mle 01'-

Stoke ,l inury lIou\' pliHt!' fOi' ('o\,l'rlng boa l'd o� l·aller [ ,  w i t h  c 1 u l h .  I I  i H  III'Ht mad" by  >Itinlng UI' the 
110111' wi th  u HIUII I I  aUlUunt of " o ld water, 
lIud then l'IIunlng It Into hot wate\' to which 

tbat Is economical, cl6an. self· feedlnll. und whlcb SKves 
�ir::!I�

r
Mlf\��:l��;sbe:�i��':�

l
t�rt��::;lil�J�I�e���/�:;: 

ubi I' cumpanies. 'I'htl ustnJI of soft coal bus been decried 
un bot h lUllU and water on account of the dirt cau8ed by tbe black 'IlI I Ike. 'l'h lo i. now wbolly avoided by tbe new and thoroulJlhly tet'b>d. machine kllOlVIl as 

Il l i t t le a lum haH been added, HUn'lng until 
HlUuothly swel led. If  this be not found strong 
enough, make a l i t t le . starch paste In same 
manner und add H(mle " enlce ttl l'llentine. 

( 8764 ) A. M. says : If you take 2 
dl'uehm" of "ugu \, of I .. ad, dissolve In ¥.A pint 

The IDEAL Smokeless 
Coal Pulverizer & Stoker 

of water, I hen take II drachms of hyposulphlte 
of soda, dl�sul\".. In" % 1 . lnt of water, then 
mix the two solut ions, YOII wil l  ge l a pred
pit at... Xow what' I want to knuw I�, What 
Is the preeill itute and whUI Is the solution 1 
wunt to IIS(, 'I 1 Ioes It "ontaln h,ad enough to 
be Injurlolls to the human system � A. �ugal' 

which IJUlvel'ize. amI fee(l. the coal ,,,,,I,',, cOlldllloll. flf of lead ( lead acetute ) anti hypusulphlte of 
complete <",,,b Ullt !,, " .  It ftlrui" .e. iutense and .u.talned Hoda ( thiusu i llhat.. of soda ) rea d , .wl th  the 

:, . .  �::e�,!��\��:'e��raf�:t��t ��H�j��t't��: ((u·matlon of lead thlosulphate and sodium ace

l'.:c�� j.��\-il�) o�o�ar�T�1 ':.'::'dl�ag�: tate. I f  the . augur of lead and hypo be taken 
'l'lIpre are "" cl inke ... or ha l f-bunlt In mol('('ulut' , l·ut loR. that Is. , 3iO parts of 

���18�1�=:I���1I�e ��:s..r.:::'�·f:np�rp"a� (' I'ysta l l ized lead a"etat .. 10 :! .. S .  parts of cry
ble I",wder which 10 e . ..  l1y . Ia l l lzed hYIl;). th('re wi l l  be an ' almost com
d��;'l :��:�r::s�

e����e;��d plete l)recipitat ion of l�ad thlosu')phatfl : thIs �'t����v��::l&t 1)J'eclpl tate Is ut tlrst whit ... bu l it  t ll rns black 
century. !lhould , by s tanding 0 1' . by warm ing, owing to I ts ('on!:is I':.::�I f��t';,'ji " 'erslon Into I .. ad sulphide. By using a la rger 
s t e a m-b o a t a .  amuunt of hypo. t he pl:e('lpltate of lead thlo· f.�n ��:tt�:"�I�� sulpha te at  tl rst forml'd w i l l  redlssol \'1' as a 
without co.t or double sodium lead Ih iosu lplultP. These I· .. · 
��.��':,a�l\er actions should a l i  he condlwted with the 

17' Full In,fOl'1llatioll 011 al'pllcation to cold solut ions : heat ing w i l l  a l ways ('ause 
blackl'nlng. The amount of Il'ad that wl 1 1 

T H E  I D E A L  F U E L- F E E D E R  CO.,  remain In solution wi l l  del.end upon I he grl'ater 
1 64 Montague Street. BROOKLYN , N. Y. or less eX('eSB of hypo used. It Is al ways a 

risky thing to Introdu!'e lead Into the human 
system ; Its eft'ect Is cumulative. 

---- - -.- . -----------

f N G R A V I N G  M A ( H I N f  ( 8765 ) H. F. !'" asks : I have a 50· 

¥Very manutacturer sbould be Interested In 
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house. as it will appear 
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kllowatt general elect l' l ,' a l tel'natul' whleh I 
use for Im'andl's('pn t light ing with 1 1 I'lmaI'Y ,  LI-qul-d P- t I circuit  at l , l ;JO " n lts and sel'onilal'Y at  1 04 IS 0 

IN BRASS, STEEL OR OTHER METALS volts. I wish nuw tn 11II t In II fl'w Ul' (' laml.K : ( Polisbed Nickel, Durable, !!afe.) 

S I N KS .T H E C O S T  RAISES T H E  QUALITY 
If  I pu t constant putpnt lal lam)Js ill IlBra J lel :;�I������.:��\ �f:.0U� d�I'.�:bTeaU 
on thl' secomla l'y 1'i1'(,l1 l tR, wi l l  It make thp bicycl ist •• une8cortedl:Ttes, casblel'll and 
In�andl's�ent lamps flh'kel' "  A. 1·h .. o rdinary ' bom..... Over 20 sbOt8 In one loadll!lII. . . All  dealers, or by mall, liO cts. 
sel'll's a l'(' laml' ,'annnt be Ilsl'd on .'onstant . PARKER, STEARNS " SUTTON, 226 South St., New York 

6eo. Gorton Maohlne Co. ,  Racine, Wis., u. s. A. 
OVer 300 tn use by all trades 

potl'ntial  mains. A n  u r(' laml' Il l'ovldl'd with i;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;jjj 
a su i table I'Pslstan"e ('au bt'. 811<'h lamps are . 
furnished by lump manufa"l lI l'el's. both open 
and In(' losl'd 0 1'('. and al'l' In use In " el'y great 
numhprs In many I'la,·l's. \\'1' do not think 
the Incandescent lamps wl l l  fl l('ker so long as 
they are bl'idged a,'I'OSS the se('ondary c ircuit. 

Illustration on left Is ��I:�' style, 00 right. gelltl"meln-'s 

.... Hy BE T il E  �lAVE O� THE  BARBER SHOP 

NEW 6EM��lJ� 
� � J  , O , F � [ ' I � DOS�IE!Ll T O  C U T  T H E  I A  ( 8766 ) W. M. B. asks : Which is the 

I '  I est more h�a l thful underwear-llUl'(' wool 01' linen 
Cl��e�:� ':'�����\����est: mesh � A. 'l'hls Is a matter that cannot be 

:!.�':!"'���eS�at�: �':ri�'l; sett led by anyone's dl<·tum. Th(' advocates of 
can't tlu dunnage wltb It. wool claim I hls to be supel'lor, while the advo

��: ;}{ail;S ..  ::.t':!/q�':lt,.· cates of l inen a re equal ly Insistent they ai'll 
Razor in 'I'ill Box, . 8t.W cOI·I·ect. In fa VOl' of wool may be said that AW!':.\��� a��m�':f. _ 2.1X: It Is the mOl'" natural body covering, as It 
Bazor. wltb t wo blades, Is cheml<�a lly al l i('d to hall', In fact, the hairy 

tn leatber c...... - - :1.'" covering of a l l  animals Is much a l ike. Alsn, =��1:�r�g� co�t\;'�� . wool gives undl'rgarments of gl'eater wal'm t h ; 
; l inen does uot retain the body heat as wel l, CO., 6 0  Reade St. , New York ' und In this (' l Imate It is very probable that 

trial to respooslble ���_""" .... _ .... __ --�������. l inen m('sh would be pronounced too ('001 to . ---. i wea l' by vl'ry many people. ln favor of l inen 
'W h )'  Not Use the we have thl' fa(·t that the linen fiber Is a 

M U F F  LE R ?  cel lula r  flbel', and ilence very resistant to any "W E E B E R  � o  annuylng t4UUlld from 
exbaust. XO bdCk pres
MUl'e Ull ellllitie. Small In 
�:tt;;r:�lL�� rJU:r'i�e �� 
tsitlel'iJlI( Ilouds. N uw be-
�:.: e�:��t���l������ed WIll talk themselves. 

Write for prices. 
C. F. W,EEBER MANUFACTURING WORKS1• 2 6 6  Sherman . St., Albany, N. Y. 

I F  

SeL'Outl HaUlI ":u�nes 1 to 60 H. P. oth�r makes cheap. 
Chicago Water llotor &: Fa. Co. �l b Lde St�t:t, 

CfllCAGO, ILL. 

decomposing a ,·tlon ; while wool Is a nitro
genous flbt'I', and h('n('e not as stable 01' resis
tant .  Also. l inen a l lows the pel·sl.l ration of 
the body to pass through and evaporate more 
freely. It  would seem as though the advan
tages of both kinds of undel'garment are pretty ' 
evenly balauc·ed. and that preference Is really 
a matter of cho"'e and (·olDfort . not of health.

' 

( 8767 ) T. A. K. says : I have some 
selenium In th(' powdered or precipitated form 
with wh l('h I want to spl'ead a thin coat o'ver 
a plain m('ta l l ic surface, after which I .want 
to annea l ' the selenium and make It sensitive 
to light. \\'\11 you please glv� me detailed 
directions for doing same 'l Is there anything 
that w \ l l  dissolve the selenium so that It can 
be flowed over the surface so that the solvent 
w \ l l  evaporate and leave the selenium, which 
can be ann .. aled afterward. A. Thl're are two 
aIlO!l'oplc forms of selenium. The one Is 
soluble In carbon blsulphlde ; the other Is I"n
soluble, but If It be melted and then cooled 
rapidly, It also becomes soluble. Both forms 
w \ l l  d issolve In selenlulD chloride. 

( 8768 ) M. F. S. asks : 1. What wou!� 
. a bal'ometet register In a pel'fect vacuum ? . A .. 

WINSH IP MFG. CO. 
Racine, Wis. , U.S.A, 

�'-'---':'.:-'-' A barometr ic perfe('t vacuum shou ld corre

r • 
Vou will freqllCatl1 write Ibe same wonl or .xpresslon 

1 0 , 0 0 0  T I  M E S  
darln, lbe aelll year. II you will wrile It oace aad 
sead It 10 as wllb ISc. we wlll sead yoa pOll ,lid, oar 
Pateat CasIJloa Rubber Stlmp tbat saVII Ibe etber 

9 , 9 9 9  T I M E S .  
AI IMs _1*181 price Ibe expressloa milsl lie ID 0 .. 
Ilae, aol over Ibree lacbes lonr. 
Oar SO pap book lIIastrales over a IbouslDd WIYS II wIIleh a rubber slamp will saYe time. 
4," ID slamps will brlac lt 10 yoa. If yu use your OWD lette ... �ead or poslal canl, we will sead II free. °M���®EI�;M::�A;,�LY I 
� W Chlcap, U. S. A. 

" 
. • 

spond absolutl'ly with the atmospheric pres
sure, less the elastic force of the vapor o� 
ml'l·cury. A nearly perfect vacuum appl ied at 
the base of a barometer should register at 
('qual levels of the mercu rial surfaces. 2. 
Wh('n It registers at 'h Ineh Is It  near a per
fl'et vaeuum ? A. One· half Inch of barometric 
h('lght Is only a pal·tlal vaeuum and Is equal I to O.:!45 of a pound pr .. 8SU I·e p('r sqllar(' Inch 
absohltl'. a.  About what would a barometer 
rl'glster In an Im'and('scent I'leetric lamp globe ? 
A. The residual volume of air In the best In-
candescent lamps Is about 1-1 ,000,000 of the 
volume at atmospheric pressure. When 
charged with gas free from oxygen the vacuum 
may bl' much less. 4. Can a perfect vacuum 
be made ? A. We understand that a perfect 
vacuum has not yet been accomplished. The 
most p('rfert vacuum yet claimed Is 1-500,000,-
000 of the volume. 
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T·· HI;; AMERICAN PEOPI,E are notably a home
loving people. '1 be BUII,DlNG MONTHI,Y 
of the Scientific American is designed 
specially to stimulate ideas in regard to 

the building of the home and its interior treat
ment. The houses selected for illustration 
are as varied as possible in architectural style, 
in design, in cost, in locality, and in regard 
to the materials from which they are con
structed. No one who contemplates building 
a house should fail to subscribe for the BUII,D
ING MONTHI,Y No architect or builder 
should be without it. Both will find the 
" Talks with Arch itects " suggestive and 
of great practical value. Special attention is 
given to such details as attractive doors and 
porches, gard�s and gardening, mantelpieces, 
household furmture. etc. The floor plans are 
published with every house illustrated in our 
columns. Present subscribers to the SCIEN
TIFIC AMERICAN. who are not familiar with 
the BUII,DlNG MONTHI,Y would find this 
monthly of the greatest possible interest as a 
family paper. Sample copies will be sent free 
to present subscribers ; those who are not sub
scribers should not fail to obtain a copy from 
a newsdealer, or we shall be happy to forward 
a copy on receipt of 25 cents. Subscription 
price, $2 .50 per year. 

nUNN & CO., Publishers, 
Scientific: American OHlc:e. 

361 Broadway ,  • •  - New York. 
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Paint or Whitewash tbe 
Easy. Economical Way 

Save 90% 
Hook's Pneumatic Coating Machine 
Equals Twenty Men With Brushes -
will paint or whitewash in one-tenth the 
time it takes by hand, with better results 
as to appearance and durability ; cleaner 
than brush-work ; no sca.ffolds nor la.dders 
required. No one spending $35.00 for paint
ing or whitewashing can afford not to have 
this wonderful labor-saving device. Any
one can operate it, Figure out tbe laving In labor. 
We have put " STAY-TH ERE " PAINT 
on nearly evervtbinl!' from Ocean Steamsblps to Row Boats ; from Grain Elevators to Corn Cribs. 

(\\-eat her-proof and I"lre-proof) 
A substitute for oil paint at one-fifth the cost. Better and as cheap 88 whttewash. Our twenty-four page book tells the tale. We shall apprectate your enquiry. 

F. E. HOOK, 1 1 -27 Hook Bldg., Hudson, Mich., U. S. A 

/I Tilt MtRKtL " 

: Scientific American 
. Patent Departtnent. 

For a period of fifty years Munn & Co, 
have acted as solieitors of patents. 
and during this period have filed 
more applications for patents than 
any other attorneys in the United 
States, The following extracts 
from letters recently received will 
give some idea of the manner in 
which the professional services of 
Munn & Co, have been appreciated 
by those who are best qualified to 
judge of this matter, and this evi· 
dence of satisfaction is all the more 
noteworthy, i nasmuch as these 
words of commendation have been 
uttered without any suggestion or 
solicitation on our part. 

I havl' r .. r .. lv .. d the pa tent pap .. r" for my 1 8toragl' battery and I a88U 1'1' you I mn ver�' 
m l\('h p l,>a"ed with th .. trl'a tml'nt rec .. l ved from 
yon In I'vl'ry partieular,  You wl'r .. frank t o  

: po i n t  out my " 1' 1'01'8, and ('a refu l to dra w  ou t 
a l l  of th .. l i t t l e  points a nd d .. t a 1 1 s  wh l,'h I 
now SPI' tl\l' Importan('1' of and whl('h would 
h a ve bel'n left out,  I f  I n v en tors knew t I\I' 
Int .. rl'81 you t a k .. In t lw lr work In ('onnl'ction i w i t h you r pxpl'rlenrl' and abi l ity, whl('h no 
onl' <iul'st ions, I am sure they would not so 
drl'ad making a llp l i<'a t lons for fl'ar of I'rror� 
nor b .. n t a loss to know whom to "1111) 101' . 

I I .  P. King. Ele('(rl('a l  a nrl ", " ('hl nl' 
'Yorks, Osgood, I nd. 

Ilpprl'l' Iate t lw thol'ough. business·1 1kp 
, nUl Il IU-'1' in  w h h'h ,\"0\1 t l'nll S�l<' t yUU I" hlls inl'ss. 
; Il nd w i l l  not fil I I  to ha ve n good WOI'<I to)' 
, �l tl llI1 & ( '0. when nn opportunity prpsI'n ts 

It"elf. 

Ktov('�. Npw OrI .'ans. Ln . 
We a l'p plea sI'd to notp t h il t  you have bl'l'n I Em i le Wpldlg. ( ' l'o" k"I'�', Hhl8swn l't> Il nd 

. . : SU('('l'ssful in obtaInIng o u r  patl'n t ,  lind we 
ThIS IS the 1902 model The 1 9 0 :}  will n ga in thank you for thl' Int .. resl yon have 
be really Dec. 2uth. Write for particulars. , h�:�:�'n,.c�d:",��� ��:�I' 

��II:
e .mannpr in wh i<'h you 

STARRfTT THE MERKEL M,FG. CO. Dept. A .  'I' I I lbha l'd Bl'othprs. ( IRS and Has.d i nl' I·:n· 
M ilw a.ukee, Wis. .. ghlt's. Ha n<l�' II i l l . N. Y. ------M------h'd ' 

. ' 1 'l'l'm i t  nil' t o  t h n n k  ,'OU for l'Ol\l' ('11 1'1' in �)mbody the most advanced Ideas In fine tool·making, '!'bey are a nece88tty to the mechanic, a luxury to the amateur, a delight to both. 
Catalogue No. 16 8, sent on request. 

THE L. S. STARRETT CO. , Athol, Mass. ,  U.S.A. 

E VA N S  

VacuumCap 
'l'hill app1iance will massage 

n�� ��'��oU��drhbC�i'it�eo�til�::: t iOB. It wiJ] I'top hair from fall
tllJl out. encourug-es a healthful rzrowt h nud i� �uaranteed to �ive �at\sfact ion. Address 

EVANS VACU U M  CAP CO . . }o'ull�rton BM!!. toiot. l�oul8, lIo. 

$ 1 0 0 0  f o r  $ 2  

,; ;., 
i>< .. Oil � IJ ell 
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IDEAL 
REGISTRATION OUTFIT. 

t 
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Oil c:> z "'i :: '" 
� 
III 0 
III Oil I:l III 0 
\>0 Oil :. � ::;: 
� 
!:: :0; Oil It: 

Tbls handsome leather eombln'ltlon card-case and 
�cket.book, with '1000 at dpath ano $411 a moutb for 
;J�i�':J�'hm o�CCI�:��It.· :J'3"���dj,e:-J:gt �����IiI� cation .ervlce. �o.t of all ; '2 per year. Send $2 for 
an outfit. and If not satisfactory your money will be 
refunded. 

COMME�CIAL �EOIST�Y CO., 
Dept. I, St. Louis, Mo. 

AGENTS WANTED 

DOSe I e MoccaSins l oo k i ng a ftI' I' lily In tl' I'I"st in  t h "  " IIS(' while 

and S I '  e s '  pl'ndl ng, c'oupled w i t h  "OUl' gl'I'a t ('ou l' l esy I ,·, 
I pp  r n i l  of 0\1 1' ('UI'I'pspotulplU'P, I a lso I,(:,(,ph�(·fl 

MEIZ " SCHLOERB , Oshkosh . Wis. C'OI)Y o f  t lw 1'1" "' :" '1' 1 ]0' 1 < '  A l l t-: U I ('A:<.  I t  "f· 

UNT, I'O,",P",II,  O� RJoX'HIPT ( W  "RIl'�. 
Wrlt� fur IIllt I I Imltrntetl circular Ilnd pri(,t'-!Ist of hl1ll\l-lII:ltll� hunting MhUt!8 
an.! lIIoITasllls of ever�' dt"Sl·ril,thn. 

Perfection In desl"n.slmpllclty,and superior wo)"kmanshp and finish make the 
H. " R. SINGLE GUN the best holiday ,,1ft. Your dealer can su p. ply or we wil1 seU t .. you direct. 

Harrington & 
Richardson Arms Co., 

Dept. S, . 
Worcester. Mass. 

Makers of 
H. " R. Revolvers. 

JUST READY. 

DIES 
THEIR CONSTRUCTION AND USE 

For the Modem Working of 
Sheet Metals. 

By .J OSEPH V. WOODWORTH 

This book Is a complete treati.e on the >ubject Bud the most comorebensive and exbau�tive one in existence. A book written by a oractical man for practical men, and one that no diemakel', machinist, toolml!ker or metal-working mechanic can alford to be witbout. Dies, press fixtures and devices from the simplest to the most intricate in modern use. are shown, and their construction and use described In 8 clear. practl· cal manner. s., tbat all "radp.s of metal· working mechanics will be able to understand thorou2hlv huw to design, construct and use tbem. for the production of the endless variety of sheet·metal artlClps now In dally use. Many of the dies described III tbls book. were designed and con.tructed by the author pe .... onally. others under his personal supervision, while otbers were con· structed and used in the ' press rooms of MOIDe of the largest sheet-metal goodS establishments and machine shops In tbe Unit.ed States, A number of the dies. 
C��":. fI:.!:!e·b:�g �:�g:.,"d 'f��� ���':.' auJ:ar:ug{I.��� articles. wbleh were contributed by the autbor to the columns of the "American Macbinist." "Machinery " and the h Age of Steel," under bis own I:ame. No obsolete die, press 'fixture or device bas found a place in this book ; every en�r8ving betwepn its covers represents tbe highest that has been uttaiu<'d · In the development of each type described. 1'he fiescrir-ttons of theIr construction and use wUI enahle the practical man to adapt tbem for facilitating, duplicating and ex· pedlting the production of .heet·metal articles at, the minimum of cost and labor. 

E"e1"/J Manage, .. Superintendent, De8lqner. �'ffll.an. Fortman, Dlemakfr, Machin

t"il.. boo�":,,ker or Apprfntfce, should IIa"e 

Octavo. Cloth. Very Fully Illustrated. 

Price 83.00 Postpaid. 

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

fOl'ds 1111' p l ea"u l''' to ""Y thaI  I h a v,' b"en a 
I'padpl' of thiK  vn lunhlf:' pa pPI' f(l !' mnny YP8 l'S 
and expe<'l to ,'ollthlue dUl'llIg l i f., . 

( ' .  1 '. Bl'own, M . I I . . Hpl'lng LokI', l\1 i('h. 

I tha nk YOIl Vl'I'�' mll('1i fol' t Il l'  mf-lltion 
madl' of m�' Inwntlon I n  th.. 1'1(, 1 1-: :< ·1' ' '''1<' A " ': IIH' A X ,  a nd I think this ought to hl'ing It 
hefol''' th .. m a n llfa<' l ll l' lng jlllhik In IH'I'tty gOi,d 
shapl'. lind I hope I ma�' see my way l'11'ar 
to pla('lng a standing o(lvel'tisl'nwn t with yon 
i n  till' nl'RI' fntn re, 

' 

\y, J. Rm l th. Lnmbpr, I ll'troit, Oregon, 

Pl'rml t  1111' to thank �'Oll fol' �'CHlI' pl'ompt· 
npR:S fi nc1 a('(' lll'fiey. by wldeh yuu �o Nu'nPRtly 
I'n<1I'R "nl'l'lI to Pl'otl','t m�' itltpl'l'St .  I t l'ust 
t h ll t  I mRy h a ,'1' not tIll' (lrl vil(>gl' a lonl'. bn t 
t Ill' pl .. R"u l''' of othel' husln"s" 1' .. l n t inns wI th 
you , 

('hnl'l"s I I .  \ypst. gasta lllH'bll', Miss. 
I thank y lm  fol' tIll' a b i 1 lt�' with wh l('h you 

con<1n<' ll'<I my c'asp hpfol'e till' l 'atl'lI t  Ollie'e. ,T ohn ('a I'tl'l'. �Ia 1<I"n, �Iass. 
Roth M I'. 0 1'1' o n <1 m"splf 11 I'P vl'n' much 

nlpn R:prl OVPI' thp I l )'Olllrit mn nnpl' V(ln have 
10nkNI aftPl' this m a t tl'l' fol'  IlS. y' shll l l be 
1l I PR SPc1 t o  I'P('ommt'lul �'nl1 to  e l lpntR: who may 
b .. Intl'l'pstp<1 III IlRtPllt appl i('a tions. 

\Y l I l i a m  A. )1C' lIon a Id.  ('ounsplor at 
Lnw. H l c "'el's " i l le, :>:. Y. 

, "'1' thank YOIl fol' til<' ,l i l igent manner In 
which YOIl h a w  PI'081'('u tl'(1 OUI'  " 1 0 1 m .  and Its 
sll('ressfll l tpl'm lna l ion. 

Hpmnn . I 1y(lp ..\ ("n . • U hlgwn y. Pa. 
I hp� t o  PXIll'PSR my a plll'P('hl t lon nf you r  

RlI('(,PRl'C.ful PfT'Ol't� In �p(, t l l'ing fn)' 1111' ('la lmR 
t h n t  11 1'£0 so hl'oall a n d  fllll/lan",n t a l  in thpll' 
c'ha ra<'ll'l' . 

H£ool'gp L. nail'. �pw YOl'k. N, Y. 
WI' shn 11 hI' 1111'R s<,<1 to gh'l' you "II the 

wOl'k Wp h a "p of this  kind I n  futll l'" a n<1 are 
lI1u c 'h ohligl'd to you fol' youI' ,'oll l'tpSY In tbls 
m a t tpl'. 

'1'1'1'0 t .'I< ('onvPl'sp, nt'v H oo<1s ("omm ls· 
slon )ll'rC'hants,  Nl"w YOl'k. :>: ,  Y. 

"'I' a l'p gl'ea t l y  pl l'asl'<1 with till' "I'rvlre 
whl<-h �'ou h a ,'" I'l'nd"l'l'd ns Rnd wish to tbank 
you fol' yOll l' promptnl'ss and honora ble dpRI· 
Ing t h l'oughou t. 

Fl'a nk I .  Post, Mkh lgan POl'tlRn<1 Ceo 
ml'nt ("ompa ny, ('oldwa tl'l'. �I i('h,  

Am wl'l i  pll'a81'd with the way tba t yon 
ral'l'll'<1 thl'ough tbe ful l  nmnbl'r of cla ims. 
thl'rl'by gpttlng fol' 1111' a good, s t l'ong patent, 
an<1 you ('an fl'l'l a ssu l'l'd of get ting my Ilatron· 
age In th� fuhl l'P should I decide to have any other patents . 

Edward 111 . Howel l ,  Denvl'r and Rio 
Grande R a i l road Company, Denver. Colo, 

PIl'ase acrept our t hanks fol' yonI' m asterly 
t l'l'atmpnt of 0111' cas .. , and tbe perfection of 
YOllr work, 

S.  11£' Ra l isbll l'Y .'I< Rl'o .. Rooksellers and 
Stationers. Aberdeen. S. D, 

We were most agl'l'eably sll l'pl'lsl'd t o  Il'arn 
that YOI1 had sl'('ul'ed surh bl'oad claims In 
spltl' of the art ion of tlw Pa ten t ('ommis. 
slonl'l'. "'e wisb to say that In evl'l'y <'asp 
YOIl ha,,1' <'on<1I1<'1l'd fOI' u s  thl' I'esll its have 
been gl'l'atl'l' t han WI' ant ldpatl'd , II , S. K ldd, KI<l<1 .'I< Depl1l'. I nventors, 

1'10. NOl'wa lk. ('onn. 
This makes thl' flftb Letters Pa tl'nt tha t 

have been grantl'd to ml' th rough YOIl <1l1l'lng 
the past year, I w ish to thank VOII fo l' VOII I' 
promptnl'ss and thl' ca rl'fll l a t t';ntlon w

'
hl('h 

you gave t o  my bllsinl'ss, 
Fred 1I1 .. nzel'. The )I .. nzerette Veh icle 

Company. Flint.  JlIlch. 
I tbank you kindly for y01l1'  pl'omptnl'ss and 

honl'sty, which I a pIl l'e(' latl' h igh ly . 
.Tohn R. K i rk. Bast Ln" \'I'gas. Nl'w 1I1l'xko. 

Ll't me give YOIl my bl'st thanks for the 
master ly way i n  whkh you III'O('ul' .. d for me my 
Pa tent , as you got m .. more "on('l'sslons than 
I ever hoped for. and fcrl' tbls there will be 
crnly one Patent Agl'n,'y for me aud tha t is lll'NN & CO, As far as In my power I w i l l  
rl'commend y o u  to o n e  a n d  all that have any 
aspira tions tor pa t .. n ts. 

Emil p, Datow, New Orleans, La. 

MUNN & CO" 
Rolkl tol'8 of Patents, 

:Jill Rroadway. New York. 
625 F Street, WaMbington. D. C. 
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SYSTEM IS a g6-page month. 

ly magazine. 

Brim so full of bright ideas 
and clever systems that I:tn official 

of the National Cash Register 

Company writes us as follows :-
"The ideas gathered from your magazine 

have enabled me to formulate systems for 
Mr, Patterson 's  letters, hooks , pamphlds , 
telegrams , hil ls, onlers, a,l<l resses. ete " 
which has simplified this work greatly. " 

And the United States Fidelity 
& Guaranty Company say :-

" Since the first of the year, when we 
subscribed to your magazine , we have com
pletely changed our metho(ls of bookeep
ing, and have been guide(1 soleIy hy 
the suggestions contained in S VSTEM,  
\Ve fi n d  the work is more simple , and . 
hetter still , there is less chance of error . . .  

And what a monthly reading 
of SYSTEM has done for them 

it will just so surely do for you. 
<I The man of experience gets in SYSTEM 
the experience of other men. To the young 
man beginning business, to the clerk, book
keeper or student, SYSTEM is more than 
a business college. __ _ 

To enumerate SYSTE M'S contributors Is sim
ply to name tbe foremost system expens and tbe 
strongest business men. 

The general articles they write will help any 
man-business or professional. The special anI· 
c1es for one's own work no man can afford to miss. 

Systems actually used Regular Depart
on large successful fac. ments of SYSTEM 
tories, 'offices, stores, Factory �ganiz�tion 
ban�s, publicatio�s, pr?- S �r::inlC;r��ngndence fesslons, are descnbed 1R YShort Cuts po 
detail. And experts show Answered by Experts 
bow these same systems System in Exportinc 
can be adapted to smaller Business �tatistics . . 
businesses. T���:;�t::si�!��

n
g -- System in Retailing 

The field of SYSTE M Real Estate and Insurance 
Is so broad it is not pos- Schem.es that Save • 
sible to particularize. B�t SY�����i;I��i��i�;slon5 
no matter what, your busl- Successful Through System 
ncss or profeSSIOn, one at (hioj;{raphical) 
least of our experts is fa- Puhlish�d About System 
miliar with it,  and tells (a review) 
the best of what be knows Each o! these depart-
la S� S T E M .  It is y�ur �:���dl����bl��f:�d� privIlege to consult blm dition to the general con-
freely. tents of the magazine. 
To any yearly lublcrlber the advice of any or all ot our UJerts ortheirassiltantltairee 

portrait hooklet, tell-
�S=-.iiii ___ �man and hi5�S .. pec1_·al_ty.·_"'Ii;;;;; 

Send us a quarter NOW, and we will ICnd you 
F R E E  the cuttent SYSTEM, beginning yourthreo 
months' trial subscription with the special December number-the first of the new volume. 

Better Itill, include $1 .00 for a full year's lub-
8cription, and we will send you at once, as a 
premium, six interesting back issues for present 
reading-IS numbers for a dollar. Send to-day. 
You cannot lose. Note by the coupon that we 
take all the risk. 

CUT OUT THIS COUPON. OR SIMPLY WRITB US A LBTTER 
Inclosed find •.•.....•....  Send SYSTEM for ............... . 
.onths on approvlf/, If I am not satisfied when the 
subscription ends you agree to return my remittance. 

NAME ....... .. ....... . . .. ..... _._ .. __ .... __ . .. _. __ 

STREET . . . . . . . . . . . . . . . . . . ......................................... .. 

TOWN AND STATE ....................................... . . . . . .  . 

© 1902 SCIENTIFIC AMERICAN, INC.



EU:.tluee .. l n� N ote •• 
The British Admiralty are carrying out 

numerous experiments at Devonport with 
a view to ascertaining the most suitable 
means of preventing torpedo craft from 
"jumping" obstacles placed across a har
bor entrance as a defense against torpedo 
attal'k. The obstacles for the purpose of 
the experiments will ('omprise steel haw
SHS, nets. and balks of timber. A torpedo 
boat with powerful engines and a strong· 
ly-built hull has been speciaJly selected 
for the tests. 

The new steam pilot boat -'New Jersey," 
huilt for the New York. New Jersey and 
Sandy Hook Pilot 's Association, had her 
trial trip November 12 .  The run was 
made from the whistling buoy to the 
Sandy Hook lightship, 4 1,4 miles, and she 
covered the distance in 1 6  minutes. The 
New Jersey is equipped with electric 
lights that are operated from the pilot 
house. She is constructed of oak, and her 
eabins are finished in white enamel, with 
mahogany trimmings. She has fore-and
aft compound engines, and her builders 
guarantee a speed of eleven knots. The 
"New .Jersey," when on station, will carry 
twenty pilots and will cruise off shore. 
Hel' crew consists of a captain, one mate, 
two engineers, three oilers, four firemen, 
one boatkeeper. and foul' deckboys. Capt. 
Hennessey has command. She will put 
three sailing vessels out of the service. 
Her dimensions are 135 feet over all, 125 
feet keel. 28 feet beam. 17 .6  feet deep. and 
1 3 .6 feet rlraught. 

The di rectors of the Nord , Ouest. and 

Sclentffle Amerfc&1\ 
Thomas' World's Record Motors 

"" I  N S  :: 
'� "·-·n ,_," \ �!.J\���i�\I�!I:�fo�I�,:!! Im� Et·onomy. HIlle Ribbon . , "  , . for :\on-:--to)1 ";\'ent. . �.' '

.
' �. ""hen writltlg for catalogue . , . addres!I Del,l. T. �::!:::=-"""""IIIIiIi_"";":"":::::;::"- E. R. Thomas Motor CO. 

BCFFALO, N. Y. 

H. B. OLMSTEAD COMPANY, 

PATTERN and MODEL MAKERS 
Automobile and Engine Work a Specialty 

Sf FRANKFORT ST •• NEW YORK 
Tli:LEPHONJ; 1041 JOliN. 

JUST A FEW •••• 
OF THE GUOD THINGS WE ARE OFFERING. 

O n e  No. 2 I.ocomobile. new, regulnr Jist t85f�.OJ. a t  . .  t5(X).OO 
One Ba.ker ";lcl'tric ltunabout with canopy top. 

One r;:.'i:�)Jf�::ii',·)����l��: �����l�tt *100i.·00: ;'i:1\�:!:l 
One Old .mobile.  run ;-;00 mI les. at . . . . . . . . . . . . . . . . . . . .  r�)(J.(Kl 
One Mark V I I I  Columbia Gasoline . . . . . . . . . . . . . . . .  tUI.oo 
R O C lIESTElt A UTOiUOBI LE COMPA NY. 

Jos. J. Mandi.·ry. Prop'r, l lJO to 1 1 0  South Ave.. U oche"tel'. N. Y. EASY TO TAKE OFF AND PUT ON 
CANNOT BLOW OFF 

EASIEST RIDING TIRE MADE 
HARD TO PUNCTURE 

FISK RUBBER COMPANY-
CHICOPEE FALLS, MASS. 

OECEMBER 13, 1902. 

road being laid will reach the Wankie 
coal field region by the beginning of 1903. 

The Russian government has completell 
the surveys for the railroad from Odessa 
via Nicolaieff and Kherson to Jankoi, on 
the Sevastopol road, with a branch of 
about thirty miles to Ochakof. Although 
this road is  principally of strategical 
value, it will be highly beneficial to the 
" ommercial development of the region by 
opening up a large tract of grain-produc
ing country that has hitherto been 
severely handicapped owing to the lack 
of railroad communication. The dredging 

' of the Ochakof bar and estuary of the 
River Boug-work forming a portion of 
t he general scheme-has been completed. 
The fairway between the conlmercial port 
at Nicolaieff and the sea is now 25 feet 
deep by 350 feet wide at the bottom, and 
as it is now buoyed, will be officially 
th rown open to navigation. By the com
pletion of this dredging nearly all the 
steamers that visit the Black Sea will be 
able to load cargoes at Nicolaieff, so that 
the latter port will become a powerful 
rival to OdE'ssa in the grain-E'xporting 
trade. 

Experiments have been carried out on 
a railroad near J<'rankfort with a device 

WILLIAns' to prevent collisions, with conspicuous 
JU" P SPARK COILS success. The invention consists of a 
Give quick. bot sp&rk� 

Safe"t, . 
and �tops. runs 
by ON" LEVEll patent 

iu�!:'8�1(��\��ft�';��rLg�:���: no w;i�� ���:�P8. aE3n
n
c� 

overheating. Five to fifteen points less machinery and 
trouble than any other. 

The Holsman Automobile Works. 

that never rail to Ignite small apparatus fitted to the locomotive. 
the churJl,e - that's wily 
tlJeY llre HO popular with 
thf� IOUIl di �tu.nce fellows. 
Senti for uur new catialog. 

E. Q. WILLIAMS, 537 South Cl inton St •• Syracuse, N.Y . 

whieh gives visible and audible signals 
if another locomotive is approaching on 
the same line of railS, or if a switch is 
mi splaced , while in addition it also ren-

Orleans railway companies of France, and ASSOCIATION BUILDING ,  CHICAGO, ILL. 

deI'S telephonie communication between 
100,omotives possible. For the purpose of 
the experiments two locomotives were 
started for the same point on the same 
line of rails. When they were a certain 
distance apart. the apparatus on each 
locomotive gave signals to the engineers, 
who were then able to enter into com
munication. 

- - ---- --- - ---
representatives of Belgian, Dutch. Ger- Running Gears with Bodies. complete, 28 x 2� 
man, Austrian . and English roads recent- �':,��aW�f��St:ae: O�fG'::I��:�::.'s� workmanship. 

Iy met at Paris, in order to make arrange
ments for a through-train service from 
Paris to Pekin.  It was shown at this 
meeting that the trip could be made by 
way of St. Petersburg and Siberia in 
eighteen or nineteen days, while the sea 
route, either by the Suez Canal or the 
Atlantic and Vancouver. requires from 
thirty-two to thi rty-three days. All that 
Reems necessary at present is an arrange
ment of time-table connections and the 
sflection of dties in which through 
Uekets may be purchased.  It is said that 
through tickets will be deliverEld at both 
Havre and Cherbourg, and trans-Atlantic 
(,ompanies will be able to state before 
hoats leave New York whether or not con
nection will  be made with through trains 
to the Orient. The same arrangement 
will be made for the daily service be
tween Southampton and Paris. It was 
also decided at the recent meeting to 
form a combination with the trans-Ameri 
can railroads and trans-Pacific lines. so 
that round-trip tickets from New York 
to Pekin could be sold at the former city. 
with the privilege of going by the Pa
cific and returning by the trans-Siberian 
route. or vice versa. The time required 
from New York by either route is about 
the Rame. 

A further important step toward the 
realization of the late Cecil Rhodes' great 
transcontinental railroad across Africa , 
linking Cairo with Cape Town, has been 
completed by the opening of the track be
tween Bulawayo and Salisbury via 
Gwelo, a distance of 300 miles. By the 
completion of this section 2,000 miles of 
track of the Colonial gage is  open to 
through traffic from Cape Town to Beira. 
The South African war somewhat retard
ed the progress of the work, as it was not 
possible to forward the material north
ward from Cape Town, so that work had 
to be suspended at the Bulawayo end of 
the section. However, other portions of 
the route were proceeded with meanwhile. 
As this section is now open to ·  traffic, it 
will appreciably facilitate the progress of 
the through Cape to Cairo road, as it will 
now be possible to forward the construc
tional material from the landing quays 
from the Cape Colony and Beira ports 
direct to the railroad head. The Cape to 
Cairo track is laid for eighty miles north 
of Bulawayo in the direotion of the Vic
toria l�aI\R.  It is anticipated that the 

PRICE, $100. 
\VRITE FOR PARTICULARS. 

THE GENEVA AUTOMOBILE 
& MANUFACTURING CO., 

G E N E V A .  O H I O .  ----

BUFFALO GASOLINE MOTOR CO. 
Manuf..:turer. Automobile and 

Marine Gasoline M ... tors, 

DEWITT AND BRADLEY STREETS. 
BUFFALO, N. Y. 

lUODEL 30 SPEC I A L  

A 
New 
Nationa.l 
Electric 

with a record of over 100 miles on one charge of battery. 

Com���'in�r;t���:�13�r��� o�e���ft��ito�� our 

NATIONAL VEHICLE CO. , 

900 E. lld St., IndianapOliS, Ind., U. S. A. 

Some time ago the Scn:xTIFIC AMERICA:'! 
described the Tehuantepec Railroad 
seheme, by which President Diaz hopes 
to divert the commerce of the Atlantic 
and Paeific oceans across this narrow 
IJart of Mexico. The plan has rel'eived 
still another setback. Dispatches from 
Salina Cruz, the Pacific terminus of the 
road, tel l of a terrific series of earth
qual,es and tidal waves which wrecked the 
harbor improvements at that point and 
have involved a loss of half a million dol
lars. Although President Diaz still 
firmly believes in the feasibility of his 
scheme, capital ists will probably shrink 
from investing their money in a region 
which is likely at any time to be de
stroyed by a volcanic eruption. The 
ruined road was built and thrown open to 
traffic in 1885,  after seventeen years of 
alternate failures and renewed attempts 
to complete it. 

A new type of propeller for ocean 
steamships has been invented by Count 
Rudolph von Westphale, of Vienna. In 
this new design the four blades that usu
ally run out from the boss at the end of 
the shaft are substituted in straight and 
flattened supports by blades that are at
tached to their ends. The propelling 
blades have their outer ends at the same 
general angle of the screws, while the 
inner ends, instead of coming together at 
the center of the boss, meet at the outer 
extremity of the boss, where they are 
held in position by a circular band. The 
wheel practically has eight propeller 
blades. The outer blades are only half 
the width of the ordinary blade, and six 
inches shorter than the regulation wheel 
on the port shaft. Practical tests with 
this  new propeller have been carried out 
on the North German Lloyd steamer 
"Frankfort ; "  and it was found that in 
the revolutions of the two types of screws 
the new propeller made 68 revolutions per 
mi nute as compared with 70 revolutions 
of the ordinary propeller, though the 
speed was the same in each instance. The 
main objects claimed for this new pro
peller are less vibration, and greater 
economy in coal consumption and steam 
power than arE' pOSHihlE' with the preR<'nt 
type of propeller. 
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DECE:\IBER 13 ,  1902• SclentlRc American. 
Easily Started. 
Smooth Running. 
Practically Noiseless. 
Reversible Propellers. 
Reversing Gear. 

W1 iJ.eJO'I' Cala./.QgUe. 
SARVENT MARINE ENGINE CO. 

20 W. Randolph lit. CHICAGO, ILL. 

Electrical Note •• 
The Northern California Power Com

pany, which furnishes power to a great 
variety of industries in one of the most 
prosperous sections of California, has re
cently Installed a 4,000 horse power gen
erating plant at the Cow Creek station, 
which is situated in the high Sierras and 
is typical of the many transmission plants 

STEADY LIGHT with which have recently been installed in 
California. The Ultimate capacity of the GASO LINE EN GINES station will be 8,000 horse power when 

I the demand for power reaches this 
, amount. The company has already in-I stalled 3,000 horse power at another gen

HOBART ELECTRIC MFG. CO., erating station, known as the Battle 
____ Creek station, thus making the present 

�6bt; o;W;J'K:�a:?��':nn:.�,:; 
that I'lve l'1"ht re.ult •. \Vrite us. 

Troy. Ohio. 

, .--:--. ROLLJ:R I total capacity of the company's electrical , 
. . � 1 installation 7 000 hOI'se power. Among 

BJ:ARINGS the industries supplied with power by 

i, 1 ! this company are ore-smelters, the city 
. waterworks at Red Bluff and Redding, and 

I I!lvery part rol l., . f l ' t A guaranteed Bear- the operatIOn 0 arge air compressors a 
,.- ' W:c. 1��1�r�::!gg�: the Mount Copper Company's mine at 

, .'. Heurln.s, �bllftinll. 
M t ' F l ' ht ' t i V H

a
ngers, etc. Iron oun am. or Ig 109 curren s 

American Rol ler Bearing Co. 36 Binford St. Boston. Mass. i also furnished to the cities of Redding, 
---- Red Bluff and Willows, and the towns of 

TYPEWRITERS M1��5 All the �tandatd marhtol!A SOLD OJ' RENTED ANY
WHERE at I!AL�' �I A S UFACT URERS' PRICES. 
Shipped with pri\-Uel.-e of t-uminatlon. Send for Cat. 
Typewriter Emporium :1\);1 '_",-'ialle St., Chicago 

: Keswick, Cottonwood, Anderson, Corning 
and Vina. These towns lie along the Sac
ramento River and are located In one of 
the most fertile valleys .n California. 

CONTROL OF FIRE. -VALUABLE PA- Irrigation is necessary on most of the 
per on fire extlnaulsbment. Sc n:"TI FIC AMERICA" 

I
i Ian i in this valley and electrically-driven SUPPU:ME"T I I :1-1. PrICe 10 cents. �'or sale by , 

Munn '" Co. and all newsdealer.. centri fugal pumps are employed to raise 

S T' • """" rR the water to the irrigating ditches. This 

R � i cheap method of placing in the hands of 
the farmer the ability to obtain water 

the Be.t In the World ", away from streams and creeks has made 
�!(;;���Tr:.StH!e�1�8��:!��ltl�.n!��;i:��h� 

'
, ,

' 
.� him independent of the great water com-

The Reed Tftatmeat of Stammerlnc IA I �'hll .. 1 snd returnH Hmllt> CUR .. :n. iiu.te!ul of hel liK ' 
;-�I" IIt�s'-�·f;�;��i. I �:

,
��

,
�E�:;. ';���'h .:; �'k'':'�i . panies, and has rendered it possible to 

�:�.\>lI\r.�lr!l;��,�'�:'I���I�!lrJ:t;;I��l:r�n�.!�,��:�i��k� ' .  " develop large areas of land which would 
f,� "',,I w .. k. Add""" I' .. A.' K  A. IU,�l) otherwise be practically desert wastes. F . " .  A. It."". "",;",; HuLl .. ," A"., 'Mrolt,�li,h. Princlpal . Many thousands of motors are already in 

FOR SOc. YOU CAN · operation in California driving pumps for 
Learn bow to l I ! h t  Nu r Ilas I rrigation work, and immense develop-

with a PUSH BUTTON I f th O Ii S IMPLE. SAFE and ECONOMICAL ments are yet to ensue rom IS app -

Can be put In by anyone. cation of electric power. The apparatus 
Full Instructious III book. which the Northern California Power 

I .  ELECTRIC GAS LIGHTING." Company has recently installed in its Cow 
l�a Lib erty St • •  New York. l:.il'.A. Creek station concists of two 1 ,500-kilo-

ON & CHAMBERLAI N  Publishers watt, th�ee-pha�e, Westinghouse a
.
lterna-

, ' tors, whIch Will be driven by Impact 
M I N IATU R E " waterwheels supplied with water under a -ji!i!�������� head of approximately 900 feet. 

Electric traction is espeeially active in 
Italy at the present time. One of the 
most important electric railroads, the 
Milan-Varese system, has recently com
pleted an important branch from Varese 
to Porto Cerislo, and the tests which have 
been made on the line from Gallarete 

;:I�:���<;:.:�:. 8C�h!
l
!

c
n�;1:�!'if���n�

n
a�Uj·�D��';;f.�Vi·�.',�:::d:I:h��

n
i� ' to the last named point proved quite satis· 

�i�ht'�1;3�1I:�:i�.
r
��:��:II.I�T��k �f�;·�:;<;in.,�,�f�J;t'�,I��,h�,llc:H�:��I::;:i��= factory. The grades are considerable over 

w n h  lIIatt'ri:d ' fur four (·hal'l."'8�. \\'", also make 1111 kin, Is "f lIIo,le }s in • minl:atllrl', hllttt'ry lIlotnr.t, .. I .. ,'tri,'al tnys. t'tt·. the new branch and In many places reach 
�uapp Eltl'lrie & XOfelty Co .• 005 11'. 5 1 st St. ,  N. Y. City, U. 8. :\. as high as 20 per cent. The electric loco
------------------ 1 motives, however. have no difficulty in I .... �� ......... � making the trip at a speed of 35 miles an ! 
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able and JI1S' !lS rdlia')le 11" the Secretary of the 
l.'reasury. 'Ve know we have the greatest pro
position in rea] estaie ever offered In the histOi y 
of cittes, and onr difficulty is not to convince 
J��t �ril�o

t
.;>. 

JZet the chance of presenting the 

hour. which could not be reached before 
by the steam locomotives. The train 
makes the run from Porto Cerisio to I 
Varese, or 8 .4 miles. in 1 7  minutes In 
spite of the grades and sharp curves. The 
Milan system, which has already been de
scribed. contains a line from Milan to 
Gallarete, 24 miles, and from this point 
are three branches to Porto Cerislo, 
Laveno and Arona. of 20. 1 5 . 6  and 18.6 ' 
miles respectively. Trains have been i 

I running from Milan as far as Varese, or 
. 
35 .4 miles, for some time past. bllt it is : 
only recently that the line has been ex- · 
tended to Porto Cerlsio, 8.4 miles, making 
the total distance 43.8 miles. The work t500 Inve,ted for a child will put him tbroullh � collelle : �;oo Invested for a young married , couple'will come close to making them Indepen- th th b nche h t et b e 
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In Improve-

ment 
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Still Nearer to Nature 
A new era in talking-machines. The Victor, which already was far in ad

vance of eYt�ry other, now produces more tone and better tone-finner, louder, 
clearer, more natural, richer, truer ; it hrings out many of the finer qualities of 
tone that were not noticeahle before. The Victor Talking Machine has become, 
more than e\'er, a musical instrument. 

It also looks better ; is more suhstantial and easier to manage. 
Sousa said of the old VictOl', " The Victor Talking Machine is all right. " 

And it took the Gold Medal at the last great Exposition. 
Retter than e\'er no\\'. The rigid arlll has done it. 
Sold by more than ten thousand stores throughout the United States. 
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branches such as Velletl'i-Terracina and 
others in the south of I taly. The exten
!;live system whkh is contemplated will 
take a large plant, this being estimated 
at 40,000 horse powel', of which the 
Naples-Rome system alone will require 
25,000. A numbel' of hydraulic plants 
are to be erected to supply the roads, 
and these will  use the falls  of the Liri 
and the Volturno, as well as the Anione, 
the Pescara and several other streams_ 

When a small E . M . I<'.  is applied to an 
ozonizer, no ozone is formed, but as the 
E.M.F. is increased, ozone begins to form 
at a certain point, and a further rise of 
E.M.F. causes a very rapid increase in the 
amount of ozone formed. When the 
E.M.F is  high, the power of the current 
to produce ozone is proportional to the 
square of the potential difference which 
exists between the armatures. As this 
law is not applicable until a certain 
E.M.I<'. is reached ( which depends on the 
size of the apparatus ) ,  Mr. A. Chassy, i n  
a recent paper, introduces the idea of a 
dielectric inertia to explain the irregu
larity. 

The value of waterfalls has greatly In
creased since the electrieal era, says the 
Mining and Scientific Press. Time was 
when a cataract was valuable only for 
scenic purposes, bllt now it is useful as 
well as ornamental . Niagara is worth 
one thousand million dollars more as a 
source of electrical power than merely 
as a sight. California waterfalls are in
creasing in value in a commensurate de
gree. Snoqualmie Falls, in Washington . 
has enhanced in value 5,000 per cent in 
the last few years. 

The city of Bombay, I ndia, is to be 
equipped with an extensive system of 
electric traction and lighting, while an
other scheme for operating a stretch of 
railroad is  to be carried out. Water is 
to generate the necessary power for 
both projects. For these purposes two 
huge water-power plants are to be con
structed . The machinery for supplying 
the electricity to work the railroad is  to 
be installed on the Doodh Sagar River, 
about 300 miles north of Bombay, at a 
waterfall which is about 2,000 feet in 
height. It is anticipated that with the 
projected machinery for this installation 
50,000 horse power will be generated
available throughout the year-sutncient 
to operate some sixty miles of track. The 
power for lighting and working the street 
railroads of Bombay is to be transmitted 
from Neral, about forty miles distant from 
the city. 

A comprehensive scheme of electric 
traction is  to be installed upon ' the roads 
of the foreign settlement of Shanghai. 
Competition for the construction con
tract was very keen between American 
and British firms, but the order for the 
equipment has been placed with two Eng
lish houses. Work is to be commenced 
immediately. The present ,'ontract com
prises the construction of nine and a 
half miles of double track, and eight miles 
of single track, the necessary equipment 
and cars, The work is to be completed 
by the end of 1904, and the cost is  esti
mated at $3,500,000, The Shanghai 
Municipal Council reserves the right to 
take over the roads at the end of twenty
one years on specified terms, 

A system of electric heating has been 
adopted in the cars of the electric 
railway to Versailles, In  each car of 
the central corridor class, ten heaters 
are placed on the floor between the seats, 
so that they act as foot-warmers. The 
heaters are of the Parvill�e type, in 
which the resistance consists of a mixture 
of metallic powder, quartz, kaolin, and 
a flux, and are connected five In series
being supplied from the third rail at 550 
to 600 volts, At 110 volts each takes one 
ampere, and the total power for each 
carriage, which seats forty passengers, is 
therefore 1,100 watts, Assuming a cost 
of 15 centimes per kilowatt hour" it fol
lows that the expenl:!t' of sixteen hOll l's' 
use will be 2,64 f l·anl '''; .  The mean tem· 
perature obtalnell at the su rface of the 
heaters Is 70 <leg, when the external tem
perature is 0 deg, 

Scientific American. 

Goodyear Detachable Tires 
increase the efficiency of the Au tomobile-save tinle and trouble in .repairs, and are guardnteed perfect in materia! aud workma1l_ shIp, Our new Book .. How to Proper!)' Repair Tires " is ready 
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you take no chances ; you keep your cash by you until \,ou are 
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-

So, if there' s  any Technical or Educa
tional hook published, costing a dol lar or 
more, that you care to look at before you 
1m)" ,  to he returned if not satisfactory ; or if 
:\,ou are at a loss to know just what books 
contain certain information , 

Ask us, 
W e' ll send Y011 what we helieve to he 

best, you to send 11S the cash for those you 
keep, and return the others. 

Books are a means to a better knowledge 
of things which in tUT1l means : 

Higher responsibilities, 
Higher salaries_ 
Better things all aro11ll1l. 

\Ve help you to al l ,  
Pseful information for vest-pocket sent 
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T h e  V a l u e  o f  a. P a p e r  

to its readers is seldom determin
able, for the reason that, beyond 
an occasional letter of praise from 
"an old subscriber" or "an ad
mirer"-who is influenced by some 
particular article that coincides 
with his own views-editors and 
publishers rarely receive any com
mendation for their work. 

It  is rarer still that such com-
mendation takes tangible shape or 
extends beyond mere words, and 
therefore the periodical that can 
draw forth from intelligent people 
a substantial acknowledgment of 
its value must be conceded to have 
a very strong hold upon its readers. 

following are extracts from letters 
from prominent Members of Con
gress who are readers of the SCIEN
T IFIC A �IF.lllI ·AX : 

It has no equ a l  In the joul'nallstic world. 
I t  IH U great I}u bllcatlon, and I value I t  

highly, 
'I'here Is no Journal whkh 1 re�elvl' tha t I 

I't'ad with mOl'e 1}leasu l'l'. 
It I s  the most valuabl .. , u ll-to-datl' sc1entlltc 

(lll b l l ('atton of i t�  kind publ lsh .. d. 
'fhel'E' I� no [)al)el' I I'ead with such profound 

Int"l'pllt as the SCIE XTH' I I '  A li E alcAN. 
It Is a great I)a(lel' and one replete with in

t" l'esting i n fO l'matlon. 
I for �'l'aI'R PO Rt II8\"1' t a kpn great pleasure In 

I .. adlng the I'\ C I E X T U' I l' A lI E U I CAX.  I I'egal'd thp I'l c mx-rn' I l'  A l l E a l cAN as deeld
I'dly the bpR t R('il'n t i fi <- pa pPI' published In 
A mel'h'a . No Iia lle l' whh-h " nmt'H tn my hands contains 
more Info l'm a t lnn of a k i n d  t h n t  i s  of pra(! t l 
('a l  111'1" t o  legisla tol's. I bpgan t o  I'pad y01l1' \"D l llabl .. papl'r when I 
was tl'n yea l'� of Ogl', and, n l t hough It hns 
not made a s(' lpn t i fi ,' man of ml', I t  has helped 
to mak .. me nn AmN·!<-nn . . 

I have been a ('on� t a n t  I"l'adpl' of thl' SCIF:�
'l'U'Ie A lIERIC.\X for many y .. a l'�, nnd Itnd that 
I t.  keeps 1)0('" w it h tilt' gl'nwth or th .. countJ'y 
and the devl'lopml'nt of knowll'dge and idl'as, 

It is th .. moqt ,·a l ll a hl .. , IIp-to-dnt l'  s�len t l fi(' 
J l l lhl l('a t ion of i t ll  kind 11IIhI lRh .. (1. I ts a l't"' I"� 
a re a l ways freRh and I'eliabll'. and written In 
"I\('h a 1 IIII)I\ Ia l' st�' l p  as  to b .. easily compl'e
h .. nded hy "" en tbe laY llJII n in scientific mat
ters, 

The following are a few comments re
ceived by the Editor from sub
scribers when renewing their sub
scriptions. These letters were en
tirely unsolicited on our part, and 
are valued as showing the appre
ciation of readers from various sec
tions of the country, both young 
and old, 

1 have bl'l'n a I "ead .. r of thp RCIENTIFIC 
All ERl eAN for twenty-spvl'n y .. a l'8, and eve ry 
issue Is jllst  os nl'w ond Int"I'''lIting to me ns  
the fi rst �OPl' \\"aR \\"h .. n I was a YOllng ma n.  , 

,T . L. Pa intpr. Rell  .. vlle, O. 

A long story RIltJI't I" this : lly son, elev .. n 
�'I'al's, O\'PI' on .. y .. a l' ago I'oll id not he Intpl'
I'st .. d in his �hool work. WI' had tried evl'l'Y 
IDpanH. ,hl st wh�' I ('annot say, one Yl'a l' ago 
I ol'dpl'ed th.. I'\CU:XTU' I 1 '  A ll F. a l eAN In his 
name. III' WOK Intel'pMt .. d, b"('ame studloUR 
and did MO well hi ..  t .. a ,·hpl' ('o l led to ascer· 
tain what was til" I'paRon. I thought I coul d 
not a fl'ol"d thl' Im l l .. l· for t h  .. �o ml ng year, and 
m �' son has pR I'n ... 1 Ih .. money and wish .. , t" 
hovp h i "  1'l, ' I Fl X-rU· I t '  A �n: u I C .\ X  ('on t inued a n·  
" t h .. 1 '  ypo l·. f l .  H. Hoy .. I ' ,  El gin,  III .  

I hn n' l a kpn t h  .. N" u: x'l'u'l('  AlIF.RI C'\� for 
lifty Y" R I'R. "" PI' slt\('p I t  WaR fi rst stal·ted. I 
Intl'ml l a k i ng it whllp I I I vp.  I am only eighty 
�'I'O I'K o h! now: and mll�' I h'l' �omp Yl'a l's longpr 
In thlM hpo l1h�' (· l I m ll1 p .  

"·m .  1 I11 1'1W t .  I'\ a n  Francisco, Cal.  

1 �onnot (10 w i thollt yom' I)aper. having 
had It  for 40 y('O 1'''. 

G. ,T. Yon I III .\·n .. , lIonl'ol'. ('onn. 

YOIII' papl'l" il<  0 g l'o n (1 In .. t l'11I'tol' fOl' any 
�'()\lDg man, and WI' I'" I a ynllng man, and had 
t ime to rl'ad, I wOll ld not II.. In want of thp l'len:NTn'l(' A �u: u l c.\ X  li nd R n' I'ullI E NT fOl' $20 per y .. a l', a s  .. n,·ytlling i n  the paper Is 
good, mOl'a l and i n s t l'll<'tlv ... W, 1\1. K ing. n p l'man t own. Ph iladelphia, Ps , 

This makl's th.. tWl'nty-t h i l'd y .. al' of my 
('ontinuolIR slI bsnilltlon to y01I 1' valuable pap�I', 
nnd I ,'onnot b .. without I t .  1 a l ways cOllnt 
It my (,hristmas pl'pRpnt .  

T ,  L. (,hol'ma!' . Oregon (,Ity, Oregon, 

J have n"ol'ly �omplet .. vol limes of thp R(,I
F.XTU'IC A �I Fl R I C'.\ X fol' Romp thi rty-Itve yea l's, 
and con sldpr mys .. lf a l ife ml'mbi'l'. 

T. J.  Howe, Owatsuna, Minn. 

T havl' sllbs(' rlhpd for your paper over forty
eight year8. and ha,'1' not m l ssl'd a copy, and 
wou l d  not hI' wlthnut It .  

F. l l .  WIsl'r. :-i .. w Haven, Conn, 

Pres. Ang .. l I ,  of thp T:nh'pl'slty of Michigan, 
when (Illest lon lng Ntllllents In an I mportan t 
examination, Maid, " I  would trust any boy 
anywherl' t b a t  r .. a(lN tllP RCI F."TIFIC Al[EllI'  
CAN." 

A 8uhR(· rlb .. r fOl'  tWl'nty-elght years writes : 1 have t wo sons, both ()('cll1lylng lucrative po
sit ions In thl' RR s t  as .. 11'�tl'i('a l engineers. 
TIIPY WprE' m o (lp Rllt'h hy I'pR<llng the SCIF."
'ru' [ c  AllF.RICAN. 

YOII I' 1101)1'1' ough t t t l  lIP I n  P" PI'y homp wherl' 
t l.P Bngl lRh la ngun g.. IN  Hpokl'n. 

,lohn K"I"Ht .. ln,  (, I a l"son, Iowa. 

I �annot a ffol"d to h .. without the RCIF.XTIFTC 
A M Fl llICAN and R1TI'PI,J-:lI F.X'r . RR thl'Y have be
('nme a 1)81't of my l I fl'. R 1)"l"f .. �t l i brary up 
to dRtp pV"I'Y ,,"p .. Ii. 1 ('omHlt Rllpnk too high
l;t of thl'm . . A. f'. Win('h ,  Raxonvil le, Ma8s, 

1 hav .. takpn tllP I'lC'IE XTU'W A �[ E R I CAN for 
tbe last t Wl'nt�'-fi\'E' �·I'O I"H. and have evel'Y 
Issue to da t p . 1 WOII I <1 n o l  think of doing 
w i t hout i t . I t  is thp IIPNI 1 10 liP" Imhllshp(l III tlw w(,l"hl. 1 . .  f L  �IIII"I"IlY .  ( 'nl l \'t' I'�I', I n d .  

1 h n v e  l akl'n YOll l' I l I l pI'pNt l U !!;  8 11(1 " o l nablE' 
I)OPI'!' fOl' mllI'P ' 

th n n t wpn t�' - fl \"p .V I'O I"S, and 
llI'ohahly s h a l l  ('on l hl1H' O R  I nng aR 1 H vp, and i wish th n t .. vPI·y young man ('ou ld hp a ('on
stRnt r .. adl'r of It,  B, M. Gunston, Oswego, N. Y. 
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Selenee N oles. .r-----------------------------------------------------------------------------� 
A. Winkelmann states that as a result \ 

of his experiments
. 
o� the diffusion of hy· 

drogen with platinum, h,e finds that the I 
A SCIENTIFICALLY CONSTRU CTED AMERICAN 
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rate of diffusion increases ' after the plat
inum has been treated for some time. It 
is proved that this is 'not due to expulsion 
of occluded air, but to the crystallinfl 
structure assumed by the metal. When 
the platinum has passed into this state, it 
persists therein. The diffusion of hydro· 
gen through red·hot platinum is not pro· 
portional to the pressure of the gas, but 
it is probable that the diffusion is accom· ' =��:;:��=��::;:;�:;:���==::::::::::::::::::==::::==::: 
panied by a dissociation of the molecules, I WORLD' S HEADQUARTERS. 
and only the atoms of hydrogen pass SHARPENING STON ES. 
through metal. The results agree with I .... ALL KINDS FOR AL L PURPOSEtI .... 

the formula obtained in previous experi· 
ments. The present experiments were 

I made with a platinum tube 19 cm. long • .  
: 1 mm. in diameter, and 0.1 mm. thick in 
. the walls. The metal was heated electri· 

cally. 
i A writer evidently versed in the prac· 

IO,;. __ -:-_____ ..;;;;;=;..-_�..;_. .... __ � ...... : tical manufacture ot mantles contributes 
d II . I , '-F - _.- ! to a contemporary the information that f he Sured Lite lash Lall!U I the chemicals in 1,000 mantles cost $17.50 ; 

l .... taDt.neo
u. IDf.:!r.!'ielJ' !lale t .. lI&ndle. the fabric prepared, $13 ; . the shaping, $14 ; 

Pnhmted In rnltell !"tnt� and Fnn-Ij.,PO ('ountrleK, : . 
�3 7 b i 1 b l ' d k 1.lun

� 
:I" RhoWIl In " li t .  with n l'h3�" of Po,,·dl'r. I I l Ie coating, ., . 5 ;  ox ng, a e lng an pac -

:'�;�u;'I:;:,;;�tr'p, �n'l I�" �,,,.h . : : .t :%tt lng, $3.75 ; profit, and selling expenses, 
HAV

p
��

T
� s�pp�I,!�AN. 

Ii $6 ; total, $60. Or the manufacturer can· 
No. 81 Nassau Street. not sell a reliable mantle for less than 6 

New York City. cents apiece. 
Smoke It has been found that when photo· 

(f\f. .. AY ,; 1  I e A !'I'Co graphic dry plates are cut with a diamond 
rv - "" ...... rflu I � 0 on the side opposite the film, and then de· j) SoIJ r  Al e'" ""p ipS veloped , the film turns dark along the I 

I '  edge of the plate to the breadth of a few ! 
millimeters. The film always develops ' 
first on the side next the glass. This ef· 
fect has been traced to a momentary : 

Patented J u nc l Oth , 1 802. fluorescence along the line traced by the ' 32 PAG E  BOOKL�:r. 
: ALL ABOUT 011. !'TONES MAlu:n F R EE. The only Healthful Pipe ::::�nd, the radiation penetrating the i THE PIKE )I'F'G CO., I'I K E  IiiITA'J'UlX, X.  II. 

The formation In the gold fields of i CoP
��!.�r

��I,:!e
r.:.,.n. 

F.x perienced Smokers say-the ID2AI. hve You South Africa ' e l '  Th Id i 1 . New itot..-y 
ha" e long heen wait i ng for this Pipe. It is easy IS p cu lar. e go s n i Copying Press 
to clean , easy to ke"p clean, smok"s cool, dry and reefs. According to the Mining and It  ."k •• I "" f •• t "'I,i .. .. n without nicotine, does not get rallk, no old pipe . . l�et ti8Rl1P in Jt.14lIJ tllI I  .. 

o?0r or taste. The nico.tine i� eliminated by e�pan· SCIentIfic Pres�, these reefs are massive ��h�r"" :.� •• lh:::l .. tfTtl�":::� 
Slon. collected and reta,llI.ed III the ahsorben�, It can , and made up of coarse granite conglom. �hlne .. 10. KI ,·"" �I .... ". not reach the month to IlIlure the health. It 18 made ' tllr letter. th" " C'op)' of B riar. Pr(ce, $ 1 .00 �Y mail . registered mail $1.10. ' erate and sandstone, with here and there .:6'e,'t." J ..... n . . ' ,h'I, I I,,, •• Money back If not satlSfactory. or Itrmt. De;,!t'1'K atul HIlt'ntl!! 

R.eferc T large or small cement seams. The gold I ';I':�� lIJ��'in��=::' nee Montgomery rust Co. is not in the quartz or sandstone, but in \ pan;,-, )lunele, Ind. ..", ... 
NEW ERA PIPE CO. the cement. The streaks which c:arry i • ___ � 

Room � ,  508 6r1en st. Norristown, Pa. I the gold are from 6 inches to 60 feet in 
.. - width, and almost invariably widen with 

.... �----iIIIIIII!f�.!IIIII!II"P!!rI •• �� depth. When the outcropping is first dis· 
covered it looks like a vertical vein, but 
soon flattens out on depth. The mining 
there is more like coal than gold mining 
anywhere else. Shafts are nearly all 
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During the progress of some excava
tions in Alexandria, Egypt, the workmen 
came across several huge blocks of mas· 
onry, some as much as three yards SQuare. 

, The remains of the entablature of a '  
I large edifice, which probably con::!isted , 
; of two stories. were also found. Some 1 
I of the blocks bear quarry marks difficult I .�����::������������ to decipher. These masonry blocks, 
, which have been examined by experts on 1 

The •• w Kind. Savel apace. Se . . clOM lip tu ",all .  ('all throw back top 
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Imooth-ahdiDI drawers. P.r
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the spot, are believed to be the ruins of 
thl! anciellt theater of Alexandria de

i scribed by Strabo. The discoveries are 
to be carefully investigated by expert 
Egyptologists to ar;certain their exact 
origin and the era to which they belong. 

The so·called gutta·percha tree which 
has been grown experimentally In the ' 
island of Zanzibar appears to be of doubt· . 
ful economic value, as the latex obtained 
from it loses its plastic character after a '  
few months, and becomes friable. I 

A series of experiments has been made : 
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ROTARY PU:M� A ND E N G I N ES. 
'l'helr Orilltn and Oevelopmen�.-An Impor'tant sertes l )f 
papers Jrivtllfl II bt�torlca.l resume of the rotary pumt_ 
and eDjltne from l!i88 and iI In.trated wit,h clear draw. 
Ing. showlnll the constructton of varlo". f"noo of 
pumps lind engines. 38 illustrations. Contained in SUPPLt:�n:NT� I • 119. 1 I I II .  1 I I 1 • P�ice 10 cent. 
each. )'or 18le by Munn & Co. and .11 newsdealers. 
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and details o f  numerous experiments are 
given. The results arrived at were that, 
as compared with similar plants grown 
under normal barometric pressure, those 
under the diminished pressure--in most ' VEHICLE CO. . D�yton. O • •  

Hand-book SeDt Free "" Application. 
___ . ________ M_I_D-::-D-:L-:ET-=OW-:-:-N. CON ... cases about one·quarter atmospheric pres· 
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Leather F akes 

are !Dany-paint and finish on sole 
leather cover a multitude of sins. The 
.. Window of the Sole " proves BEFORE 
YOU BUY that Regals have genuine wire (iron) wear oak soles. Other makers 
clare not offer this test. Our catalogue 
uptains and lists 63 latest shoe styles - for Men and Women - F�E ON REQUEST. 

THE REGAL SHOE 
2. 5 Summer St. BOSTON 

The Nel DeDarture Coaster Brake, 
r Is light !welgbt, pleasing deSign, free runnlnlll and 
cuaranteed for one year from date of purchase. 

Scientific ADlerican DECEMBER 13 ,  1902. 

cently declared that the five million tech
nical experts of all grades throughout the 
world had too small a share in law mak
ing and the administration of the various 
states_ He maintained that technical 
knowledge was of such importance as to 
warrant the creation of politically inde
pendent technical departments in every 
country_ 

Dr. Oliver P. Hay of the American 
Museum of Natural History has found the 
humerus or upper wing-bone of a great 
auk's wing among a number of bones and 
shells sent to the Museum for examina
tion by the State Geologist of Indiana. 

FOOT A N D POYV E R  "STAR" LATH ES 
9 and 1 1 ·lnch Foot Lathes 

9 ,  1 1  and 1 3-lnch Power Lathes 
High grade screw-cutting enlline I'll hes built for the :��a�C::��y ��!u:����tl

e
�erVlCP. '�uar&llteed 88 

Especially ndnpled for tbe machine .hop and tool 

g:::,mrn=g
l 
w'rt"k'ir.a'�r.:'��t::;k.��������I'i.�':"�)I��� 

and Taper Attachments. 
Se.nd for Catalog " B." 

THE SENECA FALLS MFG. CO. 
666 Water Street 

Seneca Pans, N. Y., U. S. A. 
(47) 

The bird has been extinct since 1844. The , I ......... � •••••••••••••••••••••••••• most remarkable thing about the dis-
covery is that the bone was l Ug from a 
mound at Ormond on the south coast ! 
of Florida. The north coast of Massa- i 
chusetts is generally supposed to have 
been the most southern pOint the bird 
ever reached. 

Some interesting experiments in the 
interest of science have recently been un
dertaken at the Turin Physiological In
stitute, with the object of ascertaining ' 
the proportion of carbonic oxide necessary 
in the air to destroy human life. Signor 
Teodoros Scribante of Turin placed him
self unreservedly in the hands of Prof. 
Mosse for the purpose of the investiga
tion. On three successive occasions Sig

I nvest Your Spare Time 

Macbblery Hall, Armour IUIUtute of Techno)ogy. 

in a 

Technical Education 
� � �  

Every hour spent in learning the 
technical side of your trade is 10 
muc:h capital put out at interest 

� � �  
Tr .... lned men .... re In constant dem .... nd 

We stand ready to substantiate our claims that It com- I nor Scribante was confined in a hermeti
blnes the most powerful friction, clutcblng and braking cally-sealed iron chamber, the air of which 
flevlces kllown to the mechanical world. The bmklnl! . .  . 

An excellent opportunity to prepare yourself for a successful 
career is offered through . . . .  

contact Is bnt one Inch from center and develops a was mixed first With 1-333 of carboniC Correspondence Courses in frictional braklng reslstance ot � pound8- The clutcb- ' acid, then with 1-285, and lastly with 1-233. 
Ing contact for driving the wheel, while It engages bnt At the third experiment the courageous 
one-half Inch from center, ls equally powerful. 

patient ceased to breathe, and was found 

A most ell'ectlve pleM of machinery III a very small 
8p�ce. 

Full descriptive matter on application. 
THE NEW DEPA�TU�E MPO. CO. , 
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AN AID FOR THE 'DEAF' SENT ON TRIAl" abso
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Stombaugh Guy Anchors 

This style to he used for 

Wreck.ing Tools and 
Heavy Pole Guying 

Can be quickly Installed 
ILDd easily removed 

This style to be used for Electric Poles, 
F�nces and all light guying. Bore into 
ground like a cork-screw. Can't pull out. 
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lOodl:!rate ('harJjtC. \Vrite 
for l Ilusrllted Cat. .. I�up.. 
O'ullotop "r ork8, :116 River St., Lausing, !\licb.. 

to be in a cataleptic state, from which he 
was restored only by means of oxygen. 

The London County Council has been 
carrying out for several months interest
ing experiments for the purpose of ascer
taining the degree of effect different gas
eous and liquid disinfectants exercised 
upon microbes. Various materials, in-
cluding cloth, unvarnished wood, linen, 
and wall paper, all of which in ordinary 
practice often require to be diSinfected, 
were experimented upon. As regards fluid 
disinfectants, it was found that corrosive 
sublimate, one part in one thousand, with 
24 hours' exposure, destroyed all mi
crobes, including the spores of anthrax 
and the tubercle bacilli ; carbolic acid 
in five per cent solution, with 24 hours' 
exposure, failed to destroy anthrax spores, 
but was efficacious in all others. One 
teaspoonful of Condy's fluid to a pint of 

I water, with 24 hours' exposure, gave a 
, negative result ; when used in five times 
that strength it was still practically of no 
value. Bleaching powder, generally 
speaking, only destroyed the less resistant 
forms of microbes, though in the case of ,  

, anthrax spores on paper and on linen 
I it was more effective than carbolic acid. , 

The typhoid bacillus was killed by all i 
disinfectants used, except Condy's fluid I 
and bleaching powder. The diphtheria 
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Telegraphy 
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Architecture 

Cotton Spinning, Woolen ami Worsted Spinning, Textile Design and }'Ilbric Structure. 

Also 40 short special Engineering Courses 

Instruction Under Members of 
Faculty of 

Armour Institute of Technology 

Textile Manufacturing under foremost authorities 

All work, t.herefore. will receive fnll credit toward resident work at thc A rmour Institutc 

should the student at any time continne his studies tbere. For fl;,·nml'ie : Purts l-6 nf the work 
on Mechanical Drawing mll8tered under these allspices will be IU:cepted as cntrancc prcpa
ration on that subject to the College of Engineering. 

Ae a help In their .tudlee, etudenta In full enclneerl nc couraea are fu r
nlahed, .. Ithoout eura eharce. a Teehnlcal Reference Library (In 10 
yo1u.ea) , In addition t .  recular Inetrue&lon papere, 
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interested and present occupation. 

American School of Correspondence 

Armour 
Mention 

SCIENTU·IC Al\UnUC�N 

at 
Institute of Technology 

CHICAGO, ILL. 
bacillus was killed by formalin and sul- ! .................................... . phur dioxide. Anthrax spores were only I 
destroyed with certainty by the perchlo- , -----------------------------------
ride of mercury, the other disinfectants ' 
either failing occasionally or being un-
certain. For tubercle bacilli carbolic , 
acid and perchloride of mercury were the 
only disinfectants efficacious on each oc- ! 
casion, and it is especially deserving of 

S IXTE ENTH R EVIS E D  A N D  EN LARGED E D IT I O N  O F  1 90 1 . 

The Scientific American 

�I��;�:::T��Er::::.:::�: GgolopBllia of BBOBlpts, JOtBS ana �uBriBS. 
cruing that the practice o f  adding arti- ' I 000 ficial coloring matter to milk is increas- I 5 ,  

ing. Samples are commonly met with ' Price, $5.00 I n  Cloth. 
thus colored to give them a rich but false 

RECEIPTS. 

$6.00 In Sheep. 

734 PAGES. 

$6.50 in Half Morocco. 

This work has been revised and enlarged . 

900 NEW FORMULAS. 
The work is so arranged as to be of use not only to tll!:! 

specialist, but to the general reader. It should have a place 
in every home and workshop. A circular containing full 

TABLE OF CONTENTS will be sent on appl ication . 
Those who already have the Cyclopedia may obtain the 

1 90 1  A P P E N D I X .  
Price, bound in cloth, $ 1 . 00, postpaid. 

Post Free. 

creamy aspect. The natural color of 
milk bears no relation necessarily to the 
amount of cream present. It is very de
sirable that this practice should be 
stopped. We believe that annatto Is  the 
dye commonly employed and it is for
tunate that it is harmless, though that 
fact does not justify the device. Certain 
coal-tar dyes have, however, been detected 
in milk and among them methyl-orange, 
or, in chemical nomenclature, the sodium 
salt of dimethylaniline-azobenzene sui
phonic acid. M U N N  &. CO., Publishers, 36 1 BROADWAY, N EW YORK CITY, 
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A NEW 
ELECTRI C HOIST 

for rapid handling of loads under 5 
tons. This hoist is designed for use 
in shipyards, docks, machine shops, 
etc., and is light, compact, weather
proof and practically indestructible. 
It has a lifting capacity twice as 
great as any other hoist of similar 
weight, and requires no special 
operator. The superiority of this 
hoist is described in our illustrated 
bulletin No. t 0209. Write for a c:opy. 

SPRAOUE ELECTRIC CO., 
527 West 34th St. , New York. 

American Steel & Wire Co. 
Chicago New York Worcester Denver San Francisco 

W I R E  R O P E  
E L E CT R I CA L  W I R E S 
W I R E  O F  A L L  K I N DS 

AUTOMOBILES 
(ELECTRIC AND GASOLENE) 
For all requirements of Pleasure 

GenereJ Vse or BUSiness 

Columbia ExteDSlon-Front Brougham 

RUNABOUTS VICTORIAS 

SURREYS TONNEAUS 

CABRIOLETS TOURING CARS 

BROUGHAMS BUSES 

TRUCKS DELIVERY WAGONS 

PATROL WAGONS AMBULANCES 

Oatalogue on application ; also spparate 
pamphlpts for each vehicle, con tain

ing complete detailed ill/ormation. 

Electric Vehicle Co. 
HARTFORD, CONN. 

NEW YOR.K : 100 Broadway 
BOSTON : 43 Columbus Ave. 
CHICAGO : 1421 Michigan Ave. 

pCElfTLY PATENTED INVElfTI0!lS. 
Agricultural Implemeut •• 

HARROW. - H. H. LARSEN, Crookston, 
Minn. Mr. Larsen's p resent i nvention Is an 
improvement · upon a construction previously 
paten ted by himself. The Improvements con
sist In making provisions for the operation 
of t he front and rear axles by a single ad
justing lever having operative connection with 
both axles. The axles are also constructed 
so as to bring the running wheels within the 
l i m its of the frame. The m iddle rank of 
teeth are grouped In such a way that the 
operation of the individual teetil doeE not 
Interfere with other teeth or the teeth of 
other ranks In front or at the rear. 

Dental IDlproveDlentll. 
DENTAL FORCEPS.-W. T. MARTIN, Yazoo 

C ity, Miss. The beaks of these forceps are 
thin 'and sharp and yet strong, and are adapted 
to be forced into the tooth sockets around 
tooth roots, whereby a very firm hold Is ob
tained on the latter, so that they may be 
easily removed. By the use of this Instrument 
it is unnecessary to cut away the alveoli in 
order to obtain access to tooth roots whose 
tops are broken otf, since the beaks can be 
forced into the sockets,  whereby they cut 
away and press outward the surrounding bom 
01' tissues, and this is done wi th less inju ry 
to the socket s  than by the ordinary met hod 01 
extraction. 

D I�NT ISTRY.-G. G. MARTIN, Pecos City, 
Texas. Dr. Martin's invention is  an im
provement in dentistry which has for a 
primary objed to prov ide means w hereby the 
natural t eeth which have become loosened 
from any ca use, such for instance as pyorrhea 
and Itiggs d isease, may be tightened and held 
in ll iace In the j a w .  

Engl neerl ug Improvements. 
ROTARY I�N G 1 NE.-J;'. C. J E WELL, Seattle, 

'Vash. Mr.  Jewell is the in ventor of an im
proved rotary engine, the distingu ishing feature 
of which consists in p roviding two intermesh
ing pistons operated in a double (·y linder and 
actuated in connection with ("erta in pecu lia. '  
devices f o r  contro l l ing and 8UI}p lying the ad
mission of �team, whereby a relatively high 
sllt'ed may be obtained . 

lW'l'A U Y  1·;:\'U I N K-ll. 1 1 .  KALBACH, Le
banon, l'a. :\11'.  Kalba<"ll�s inven t ion provides 
an engine whose diredion is readily controlled 
and in which devl" es a re t>mp loyed for so 
cnntro l l ing the cu t-oft' va l v!' as to secure 
advan tage of the dire ..  t a l" t ion and expansion 
o f the steam in a s i m l , l l' a n d e ft'e("tive man
llt.'l'. 

UO'l"AUY E XG I X K- G .  l1. W_\ I . KEU, Lln
(" oln.  Xeb. '1'he objeds atta ined by this In
vent ion a re the provision of means for utiliz
ing the steam expansively in a rotary friction 
engine ; to automatically adjust  the abut ments 
of the rotary piston for opera tion according 
to the direl"t ion in which the engine is des' red 
to be d " iven ; to p rovide fl uid J lressure means 
for reve rsing t h e  Jlos it inns of t h p.  abutments, 
and ('on sequell t l y  the diJ·e(· t ; on of rotation of 
'the piHton : to }H'ovideo a sinl � l I c  \ a i ye IDPeban
ism for (" o n t rolling the a d mis"ion of stea.n to 
the pistons, and the exhaust t h � r"h'om ,  and to 
simpl ify the construction whereUy, without 
jletracting from its ellic ien("y, the engine may 
be manufactured at a moderate cost. 

ItO'l"ARY EXG I X K- J .  ll. W I LLIAMS, Krebs, 
I nd. 'l'y. This invention is an Improvement 
in that  < " iass of rotary engines in which a pis
ton is e(,(,.,n trieally moun t e d  on a shaft ;1dapted 
to be rota ted w i t h i n  a d r(' u l a r  drum and to 
co-operate w i t h  a s w inging or otherwise mov
able abutmen t I""ated i n  a chamber forming 
a circumferen t i al  enla rgemt'nt of  the steam 
chamber of this drum. 

'1' R A ( "r IO :\, - E X G I X I� C O F P L I NG.-J. W. 
BU LLJo;II, J anspn. Xeb. llr.  Buller's invention 
relates to means for deta("hably connecting a 
traction engine to the tender, and l ikewise 
for conneding the fuel and water supplying 
tender w i t h  a portable t h reshing machine or 
other wagon fo r its progressive movement. The 
construction of the device is such as to adapt 
It for very reliable and convenient service, 
perm i t ting thl' automa t ic connection of the 
engine with a vehicle to be drawn thereby and 
also fac i l itating their d isconnection. 

Meehanleal Devlee ... 
B R EA l l-CUTT I :\' G  l\I A C H I N E.-C. J. VANN. 

Brook lyn, N. Y. The obje(· t of this Invention 
is to p rovide an Improved device of simple 
construction which is more eSllec i a l l y  designed 
for use in hotels, restaurants. boarding-houses 
and the l ike, and which is a rranged to cut 
sl ices of bread to any desi red thickness and 
t r i m  the same to a un iform shaDe. 

C A S I I - R E G I ST E H . - I I .  1'0'1''1' 1 ''  and Luclm 

!'IO U H S I ER, 1 00 Rue �t. Lazare, Paris, ��rance. 
The improvements which are p rov ided in this 
invention consist in so arranging a cash regis
ter as to automatica lly prevent the key levers 
indica ting the number to be added to those al
I:eady registered. from get t ing out of order 
during t he counting operation from the mo
ment this operation commences u n t i l  the mo
ment when the .llartial  number indicated by 
each lever is registered and totaled. Each 
leVel' after registration of the partial number 
Is automa tically freed and brought back to 
zero position. 

1.. _________________ ... . (Contmued on page 428.) 
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The Galvanized SprlnJ[ Steel Frame of a King boat 
keeps It always In perfect form. We are now making 
18 ft. Tenders for Torpedo Boats 8 and 9 U. S. NA V Y 
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price. and M A KE THE BOOKS ])0 TH EIR OWN ADVERTISING. Tbese ..... 
spectal advertl.inll Bets will be quickly claimed by re.BOIl of the excep- {ti Jl:=rr,rta;��n (.�:;Fe�: 
tionally low introdnctory price, and it iR therefore safest for � you to let us .end you the volumes at once. in wblch case uoe the � coupon printed at the rlllbt. iT COSTS yoU NOTHING '1'0 EX A M _  � INE THE WORK. Remember. we pay all transportation � 
chal'll"ell. and the receipt of the volumes by you Iml'lies nu 
obUIlation on your part to keep them unless you. feel that they r.. . 
will form an interestlna and valnable .. d�ltlon to your r.."11 

set of " lIe .. oe� of' 
IIl�to .. y " - 25 volumes, 

in (CLOTlt OR HALF M 0-xucco) binding, to be returned 
within ten days at your ex�ense if not Matfsfactor�·. If I keep 

v��� ��!;, �1 �ee!;m�::t.i�:ua:d t2 a month thereafter for* . . . . . . . . . . . . .. . . library. or unless you desire the work 8S a holiday gift for � 
some ODe whose welfare you bave at beart. � months. Title to books Iii not to pass 

to me until they are fully paid for. I 
re�T\·e thu right to pay cull In full at 

any time. 
rr-A few setB have been bound to special order In � Genuine Half Morocco Gilt tops. which we will supply tor 

$1 on examination and ,2 montbly for 16 mon'bR_ 
N.me . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  .. 

6'he PERKINS BOOK CO. 
2 9 &  Broadway. New York 

(&:i. Aln. I)ec ). _ _  . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

*In ordering Cloth, fi l l in 9 100S.; if Half Morocco 16 mOB. 
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WOOD or METAL Workers .... � 
Without Steam Power shoa14 .... oar Foot and Hand Power 1IoohiDo<y. Send for Catalogues 

... · •. Wood.wor!dns �. B-Lath .. , etc. 
SENECA FALLS MM. CO. 69';Wator St.. ;;:aeca FaI", N.Y.,�!!!Ii�!Il �!�:r::WIf:JiITII � MA CHINE SHOP O U TFI TS 

� TOOL,�.;"o SUPPL I ES  ATHES,'SEBASTIAN LATHE CO �, �nc  v\�·' · 
WO R K S  L I K E  A C H  

Perfect 118t.lsfactlon I s  experi
enced usinK our No. 5, 6 or 9 
�,:wfu:Nl�l���:.dI&'!n�

u
o� 

ratcbet power. Gears boused 
from dust, Chasers set by llrad-
���� lib�'\).�:�ln�

a
�b�Te 

r
� 

motion, opened to permit pipe 
"",'; §� '}n: �e�

a
'b�lalc:.:e

e
1� 

The Mel'1'ell lUauufaetur
lull' Co.. 301 Curtillll Street. Toledo, 

THE OSER LATHES « For Tuminll Axe, Adze. Plell, 
Sledge, Hatchet, Hammer, Auger, 
.'lIe, Knife alld Chisel Handl.,.. 
WbUlletrees, Yokes, Spokes, Porch 
Spindles, Stair Balusters Table 

. and Chair Legs and otber IrreguJar 
work. 

.... Send jOf' Circular A. 

The Ober Mfg. Co., 1 0 Bell St., Chagrin Falls, 0. , U.S.A, 

MORAN FLEXIBLE JO INT for Steam, Air o r  Llquldll. 
Made In all sizes to stand any desired 

pressure. 
Moran Flexible Steam Joint Co .. I nc'd, t49 3d Eaat St.. LOUISVILLE, Ky. 

N E W B I N O C U L A R .  
(The Tl'ilJder. ) 

Small as an opera glass. More 
powerful tban tbe lal'l!est Held 
gla.s. Send jOf' C'rc'UMrs. 

Q U E EN '" CO. 
IJpUcal a::::nf�tt:. Imtru-

1 0 1 0  Chestnut Street. N >: w  Y OR K : 59 )''lfth Ave. PHILADELPHIA, PA. 

e.ln", Natural Gas, 
" oal Gas, Producer 
Has, and Gasoline di
rect from the tank. t to (() R. p .. actual. 
The Sprinafteld � Gall Enll'iue Co. - �:lL_-��F�==� 21 W. Washington St. 

SpriulI'fteld, 0. 
Owners of Gaso l ine Engines.!. Automobi les, launcli es. It.tc 

TheAuto=Sparker 
dOt'!' :iwa\" entirely with all st:artlng aDd "Inning batteries, th�ir :mno\'slice and 
��::'s@'ca�Obe��tt�h�lt���:y����� now using batteries. Fully guarftU1et:d; write for Ut';4(·rf)ltln· l'at. .. log. 

Motsinger Device Mfg. Co. , 
l( llaln. St •• Pendleton, Ind, 

Automobi le  Engine Bu!?':-e8s 
After careful te.t.Ing we oll'er to the 
pulJilc. with conftdence, the 1'1 .. H. &: ]1. Compound ElIlI'ine 
Dimensions of Cylinder are 2� and 5 
�ll ·i�. 4 ��s�t���2�in.H�¥e��h��£����e� �IO I h!\. a crank shaft beulings. All 
\\'ol'klnK bearltur:s of bronze. Piston 
l'od� of machtll ery "u�el. Air and 
g���� P��r.� �tc:i�

n
�����s�

r
o,We c�y:� bnild. running gear� and make parts. 

" " ,\ E)' F E H ,  Bt:�C.: .I, co. . I.oehport �lIl't'�Of'S to :o'IIAE�·"'I::tf., Bl':"O('1i: 0.\ l\I A I:n:'li. 
VA N N O R M A N  

Universal Bench Lathes 
haveafllll llneof themost 
I m p  r o ved attachments 
tor �erew Cuttinll'. 

lUilllnll', 
Grinding. Etc. 

SALTING·lIAC H I X E.-J. W. GHEE);, As· 
torla, Ore. Mr. Gheen's Invention relates to 

machines for supplying salt to cans used for 

canning meats, fish, and othe,' foods. The 

object of the Invention Is to pro , ide a mae blue 
of simple construct ion by means of which meas· 
ured quant i t ies of sal t  way be "apldly fed 

Into the cans . 

STAllp·An' I X lXG llACIl I :S K  -- C. J .  
FANCHER, Granby, Conu. The ma('hlne eom· 
prlses a mechanism tor moistI'll lug the corners 
of the envelopes, for fel'dlng t ill' stomps to a 
point adjacent to the moistened "orners, for 
detaching the stam!>s from I'a"h other, and 

for pressing the sta mps upon .the mo istened 
('orners of the em'elo!>es by a !>ec u l la r  roi l ing 

mot ion . 

TCMBLI X(i-:\IAC l I I :S E. - I I .  I·:. BA IITU :" .  At·  
t leboro, Mass . This mal'11hw Is  designed more 
es!>eclally for t rea t ing jelw l ry 8ul'h as chains. 
!>arts thereof and the l i ke. to dean and pol ish 
the same In a very Inexpensh'e and thorough 
manner. Mr. Barton 's Invent iou provides a 

very simple and durable consl l'uct ion for ef · 
fectlvely performing this operat ion. 

MOTION-TRA:SSll I TT I :S G  D J·; n C F..-G . G .  
BEITZEL, Copenhagen . Den mark. I n sewing 
machines with I'otat lng shut t les, It Is very 
advantageous to Impa rt to the shu tt II' sbaft 

a variable rota ting mot ion In ') ['dl'r that I he 

upper thread may hal'l' suffidpnt t i m  .. t() be 
drawn away from the " lI tI'1IN' before thp new 
stitch Is made. This llll1Y be elf .. ,·t .. <1 by lIlel1ns 
of specially shaped ,·og·\I'hppI8 : but by 8u('h 
an arrangement t ill' pB rts li re suiljl'ded to ,·on · 
slderable w�a r. and thpI·.,torl' In th i s I n vention 

the cog-wheels are rpplB" l'd il�' II p .. " u l i a r  forlll 

of angle levE'r ('a pable ot turning IU'ound I w() 
axes at right IIngles to pa" h otbl'l·. t ill' one It rlJl 

of the level' being conne,'ted w i t h th,' d riving· 
"haft, while the other arm Is'connected wltb 
t h e  catcher. 

Hallway Improvenae ll t  ... 
CAU·BUAKK-J. R (; :" :"ON. (' l'ested Butte, 

Colo. An Imp" ovl'men t In "81' brakes I" pro· 
vlded by this InvenUun, whleh relates Pill" 

ticularly to slack·adjusters fOI' SUdl b m kes. 
Tbe slack-adjuster Is so constructed that It 

may be quick ly set to take up the re'luh'ed 
s l ack. This opl'ra t lon may be Ilerformed ily 
operating the take·up block by means of tbe 
foot of the operator, thus leaving his hands 
free. 

MIl!ICeIla neo U 8. 
DRAFT IXG D I 8'l'ItU �m':s'I'.-('. H. QunIRY .  

JR., Confluence. l'u . lI r. l.1u lmby's Impl'oved 

drafting Instrument Is more espeelally designed 
for the use of l'al l road englneel'" In the wOl'k 
of railroad lo,·a Uon . The In"t rlllnent provides 
a ral lroad·cul'\·e projecto l', a c\Il'''l'd s(,a le being 
arranged to permit t iw us .. r to l'ead l ly seleet 
such curve or " ombliiat lon of cUl'ves as wl l i beHt 
suit the condi tions 8110wn on the plan 01' ,·on· 
toU I' map and to ob ta in the length of the 
c u rve without furthel' ,· .. ku lat lon . 

CI IA:SGI·'A HI.l" ·A I H Ilt E 8 8  1 I 00,\ I Im. -I I. Jo:. 
"'ER1.'S. Grant s  1'0"8. 01'1'. lIr. ",.,,·t s  is the 
Inventor of a dla ngea ble Ilddl'l'sS hoidpl' whldl 

w i l l  be found IIseful fnt· t runks. va l l .. ps and 
other kinds of baggagl'. ' I 'h ..  holdel' " "mll l'l"p" 
a ,· lamplng·lI late.  whil'h Is adll \ lt .. d tIt ( ' 1 " 111 \ 1  I IIP 
add l'es� 1 11 111'1 Iu \ l l u,·p. 'I' lli' "'lI l1lpl ng,p : Il \(' Is 
held In II f r>l llll" p l a t p  lIy un e'Tentrh' disc 
\l'hkh lIIa.l· III' rota ted 011 1 of engagelllPllt wi th  
frame·plate when I t  I"  dp"h'l'd t o  remu .. e or  
('hangl' O l e  nddre .. s l a bl' l .  

DOl ; ATTAI ' I Dm:-;T (o'OH LOW ; I :SIl-CAH8, 
E'1'( ' .-( ; .  '1'. 1 I ' · l Im: :" ,. .  :-;I'W \\"avpl'l�· . Tpx. )1 1'. 
Hlldgens lll'ov ld"K by t h l M  hll'pll tl 011. an hll· 
pl'ovement in dog a ttH('hUlt!nt� tHI· IUJ(J(ill (·aI'S, 
sleds, wagons, .. t ,·" Ilnd t Ill' I l ll· .. n t l"ll hllM fOl' 

Its object to IIl'ol' llip u d .. ,· ..... \l'hl('\l will  se· 
('tIl'ely I'et a l n  logs Oil a ,·B I·. s ll'd "'. wagon. and 
also rpallliy rel .. as.. the Hame for un loading 
\l'hl'n re' lu l l'<,d . 

. �('ud for Catalogue. 
ROOK� I IO L J ) EH.--H. A. .Tu x  .. : s .  I nd lanu la . WAL . I1  .. m .," ' u " I vvL ,"u,.tPANY, Spri ngfield , Mass. 

Xeb. By t his IIl\'en tlon buoks a l''' held on 
Th� " Wolverine " Three the shelves of bonk" lIses In a n  1I !ll'lght position 
Cylinder Gasoline Ma· and a l'l' pl'event .. d fl'om leaning or fal\ lng 0\"1'1' 
rine Engine,  w h e n  the shelves are only partly fn l l  0 1' when 

���;ti��IYg::ii�!n�n�i,��se�f� one 01' more books are removed from n fnl 1 
l�� '3;:r;;:�'(>�·:�I�f:.st p�!��i� shelf. Thh� IR neenmpl lshed by lon!r and UBI'-�." J l y  no vibration. Al�olute· row bal'� ) J la('ed horizon ta lly nnd ath-H'lled t o  

��'ii-:i!�;':l�!�:I;;lIld��'��li�n��; the In�lde of the back lJ8 1't of the book('8Sf! ht>-
WO°CVfERI:Eto �1I H. P. t ween tlu- Nheln�s and by proje(·t lollS whh'h a re 

MOTOR WORKS. a ttached to thesp ha l'" and 1"'OJ"('t iletween the G rand Rapids, Mich. ilonks t o  ho ld them I n  pla,·I'. �� Squa.bs Pa.y Bee..t I �TO( ' K I :SI; . -)1.  LA)[ ( J :" n .  Oak l .. nd. ('a l . �I r . 
, Hens La mond'" hll'p n t l () n  spek" to ovpl'comp the ob· - I Easler, ne

.
ed "ttentlon only part of I j<.' .t lonR and dl ffi

. 

('u l t ies Inddl'nt to the us,, of tIme. bring big price'. Kal.ed In one I I , .  . • 
montb. Attractive for f.?,ul�vme'i ol'dlnarY �to('kln)(" and "t(>I'k lng·Ru Pl.Ol·t .. I'S. jth(ffl'LETl1:�d lei���h\�)�mm�:;'y snch. r;'1" tnNtan{'p. as thp In H�('u l'P (�()Iln�(� t ion rlell homf IlIdustJ·l/. of thp SUIIIIOl'tel'" lI' i t h  till' Rto" k lngs, thp In · Plymoulh Rock Squab Co . . 1 4 Friend St . , Boston, MalS. eon\,pnlen,'p of apll l l('at lon a n d  adjustmen t. 

lise your own paper . 
Any pen, any ink, no pre�5 

Government Officials, Colonists, Farmers. 
will find it invaluable. 

Every man who write!!> letters should write for price: if his stationer does nut keep it. We manufacture 
"Ditmars" Typewriter Ribbons 

and Carbon Paper. 
PENoGARBON MANIFOLD CO., Dept • •• • 4507.., Ceatre St., New York. U.s.A. 

the ten<Jeney of till' top of t ill' stock ing to 

aWI'I'I'p on .. �Idl' ()[. t he other, and the sagging 
of th" "to" k l n g  lIetwp .. n till' p() lnts of SUH' 
pension. 

GA�(E A l ' PA UA T I · R . - l J .  .J. F H Y S 1 XGI-; U .  

Baltlmol'l'. l i d .  Thl' I n l'pntlon Is li n Imlll'OV'" 
men!. In gam .. appa l'a tus. bplng I'"JI<' .. ll1l1y In 
the n n t l1 l'P of B n  appal'a tus  for \ll a �'lng what 
the 100·pnl< , ,· tl'rm" "I'oyal )l I n  hl1l1 ." Involv
Ing "om" o f  thl' pl'l n(' l l.lp" or tl'n )Ilns. In 
ploylng thp gamp n lIu l l  whl('h swings on n 
eOI'll mnst 1){� �() �t "ltpk ns to (' If'at" (·"I· t u l u  ti Xt'll 
!Just s  n IHI k u uo ' k  ,lUII'll I.b� pinK beyond .  

N()TE. -Copi'·� of 11lI�' o f  t he8e patent8 w i l l  b .. 
furnished by �fllnll & Co. for ten ",,"tS ".wh . 
Plea.oe state the name of the patentee, tItle of 
the invention. and date of this paper. 

Dunlop...a Hartford 
Pneumatic Tires 

For Automobiles, Bicycles and Other Vehicles. 
We h ave in  stock ,  and will sup)iy, the proper size and weight 
tires for any kind of wheels. Let us advise you regarding the 
tires best adapted to your requirements, and send you some 
signed statements received by us from some of the best auto 
makers and dealers in th is country,  endorsing our product. 

They are Standard Ti res of thei r  Respective Types. 

Manufactured by TH E HARTFORD RUBBER WORKS CO., Hartford, Conn. 
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Splitdorf Coils 
THE RECOGNIZED nAN9AR. 

AUTOMOBILE SPARKERS. 

C. F. SPLITDOR F, 
1 7·27 Vandewa!er St. , N. Y. 

The Americans lead The World 
,,'e are doing our part IJ�· 

r
fldudn� the bP.8t j.IIIT1Jl 

�J::�.:X!)���IM/hfl!��it�r.II"::I;k.of li���t:I��Jl;:::;': 
t�tl�:kt::�'·:I��:�.�;�'::��I�::;:�� n7h�t1��i�;II:.I':;t,��:t���� 
�:�do �;��I f:��."t�;��:I!M()h.'l���htl�etr(�\I:�� i:f�:I' th;�; are esKellti:t1 1" ,"Ii" (Jf Jl(l(Ifi lJ..rnltion. If you hlln! trouble, , luu 't fllrJ..�t. that our outfit" wi! !  rlllll't"i them. Noll ') for ,·uh)ogue. Mention thiM paper. 

AMERICAN COIL (0., West Somerville, Mus. 

meets a long ft'lt want in the Illechanical world. 

It is praised and recoIlllllended hy all who are 
acqnainted \\ ith its merits. No railroad, auto

Illobile or other manufacturing concern , where 
there is jar allll vibration , al1l1 where a positive 
and secure fastening is required, can afford to 

he without it .  

Wri!e for prices and catalogue. Sample free. 

The Columbia Lock Nut Co. (Incorporated) 

B R I D G E P O R T .  C O N N .  
,,���.��� 

LAUNCHES 
Steam Rnd �all Yacbts, Row Boats. 

Canoes. Our clltaloll .. Ives the truth III detail abUl.t. the best boats bnllt .  
Wrtte for It  to-dllY, Ad,I ...... " 
RACINE BOAT MANUFACTURING CO, 

Box 36 , Racine, WI., 

© 1902 SCIENTIFIC AMERICAN, INC.



D ECDl llEH I 3 .  1902. 

Ualuablt � BoOks ! 
� � �  

REVISED and ENI,ARGED EDITION of 1901 
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15.000 Receipts. 7�4 Pages. 
Price, 83.00 ill Cloth. 86.00 in Sheep. 86.30 

in Half Morocco. PORt Free. 
1'bls .. orll: has been re

vised and enlarged. 
900 New Formulas. 

The .. ork Is 80 arranged 
as to be of use not only to 
tbe specialist. but to tbe 
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b�:;,e
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circular contalnllll< f u 1 1  
Table of Contents .. 111 
b" sent on apol\cation. 

Those wbo alreadr have 
the Cyclopedia may obtlan 
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1901 APPENDIX. 
PrIce, bound 10 cloth. ,UIII 

postpaid. 

The Progress of Invention 
In the Nineteenth Century 

By EDWARD W. BYRN. A.:\I. 
Lal'llt Octavo. -tlIU Pagu. 

:nJIUu8trattons. Price S3.00 bu MaU. PoBlpaid. Hal! Red 
Morocco. GUt 7'op .4. n O. 
THE most. Important booll: 

ever published on Invention 
and di scovpry. It I. as read. 
able as a novel. being written 
tn/�E��u�k8:1!':;s a most com-
prehen�ive and coberent ao-
�Y.:lr��s��: tgf�:��f,"e �1t�1it� 
en age of invention." result. 
Inll in Industrial and commer. cI,lI development which 18 
without precedent. A chrono. 
I��::ll��:r����

f ;nJ:
a�h� , 

important features of the 
book. enabling the reader to 
refer at a glance to Important 
Inventions and dlscovprles of 
any pa,'tlcular year. The book 
Is printed with large type. on 
Hne paper, and is elaborately 
��':t"t��V�y gg:���lng. ,� ... 

NOW READY 

TWENTY· TH II�D EDITION 

EI»ertmental Science 
By OEOROE M. HOPKINS 

Reviled and Greatlll Enlarfl£d. 2 Octa"" Volwmu. 1,100 
pagu. 900 IlluBlmtions. Cloth Bound, Poatpatd. 

es.oo. Half .'Ilorocco. POBtpatd. ,un Or 
Volwmu Sold Separately : Cloth. N.OO 

por Volume ; Half Morocco, 
,4.00 per Volume. 

EXPERlMEN'i'AL SCIENCE 18 so well known to 
many of our readers tbat It Is hardly necessary now to . fl.r: w�rll:�

e
'Wr��g�lI:i�! 

decic ed some montbs 
ago tbat It .. ould be 
�::=�lo:�t�t���rgr: 
in ordpr that t be man,. 
wonderful dblcoverles 
of modern times mlgbt 
be fully described In It. 
�"ft��n ��ce

pJ:'Ws��� 
w o n d e r f u l  deveiop
ments in wireless te'8-
Ilraphy, for example, 
bave been m .. de. It 
was necessary there
fore, that a "ood deal of 
new matter .110ul<l be 
added to t he work in 
order to make It thor-
��lhi:��j,:;�

a
��'J�: 

some 900 Dages bave 
been added. On ac
count of the Increased 
mze of the .. orll:, It bas 
been nece.sary to divide 
It Into t .. o volumes, 
handsomely bound In 
buckram. 

A Complete Electrical Library. 
By PROF. T. O'CONO R SLOANE. 

An Inexpensive library 
of the best hooks ou 
Electricity. Put up In a 
:b':,':.� �� I gJt� g �,��xi:: 
8tudent. the amateur, the 
work.iIOP. Lhe elp.ctrical 
e n Jt i ll e e r ,  school8 8Ud 
col1e.I<e.. Comprising five 
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E
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�
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l� 
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Standard Electrloal Dictionary, 682 pages, "'1.00 
Electricity 8impliHed� 158 li1ve mtmUll, l,tKJO page, � 

pages. . . . .  ..1.00 and over 450 w,ufltratiml •• A ,oaluablt and \R(lispw8ablt additton to eveTjJ libmTjJ. 
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ngl.l':�Fo:g with sUver lettering, and Inclosed in a neat foldln" box. as shown I

�
be illustration, at the Special Reduced 

�J�'i.f �'e fi�;,°v�I��e�hi� iflRPlete set. The r81tular 
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fN .. UPOII applkatton. 
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NEW BOOKS, ETC. 
SIXTH ANNUAL REPORT OF THE FOREST, 

FISH AND GAME COMMISSION. Albany, 
New York. 1900. Pp. 532, 8vo. 

LU CAS' QU ESTIONS AN D ANSWERS 
'l'his Sixth Annual Report has been most 

elaborately prepared. We have rarely seen In 
any work of the same cha racter so m&ny illus
trations so well selected and so well executed. 
The color Illustrations have been partkularly 
tastefully designed and printed. 

TWENTy-SECOND ANNUAL REPORT OF THE 
NEW JERSEY STATE AGRIC ULTURAL 
STATION and THE FOt:RTEENTH AN
NUAL REPORT OF THE NEW JERSEY 
AGRICULTURAL COLLEm: EXI'EIIBIEN'I' 
STATION FOR THE YEAR E:'i lJING OC
TOBER 31, 1901. Trenton, N. J. 1902. 
8vo. Pp. 587. 

REPORT OF TESTS OF A THW AITE POWER 
GAS PLANT AT A TEXTILE FACTORY. 
Thwaite Power Gas Syndicate, 
Westminster, S. W. Pp. 11 .  

REPORT O F  THE Bt:REAU O F  MIXES, 1902. 
Toronto : Printed and Published by 
L. K. Cameron. 1902. Pp. 309. 8vo. 
Four maps. 
EXPERIMEX'CAL STt:DY OF FIELD METH' 
ODS WHICH WILL IX St:IlE TO STADIA 
MEASI:IlE.\IENTS GIlEATLY I NCREASElJ 
ACCURACY. By Leonard Sewal Smith, 
B. C. E., Madison, Wis. Published 
by the University. 1895. pp. 101-
145. Price. 35 cents. 

ANNALS OF THE ASTIlOXOlUCAL OBH�:IIVA
TOllY OF HARYAlIll  COLLEGE. Vol .  
XXXVl l .  Part I I .  Observations of 
Fifty-eight Variable Stars of Long 
Period During the Years 1890-1901.  
Prepared for publication by Oliver 
C. Wendell ,  assistant professor of 
astronomy. under the direction of 
Edward C. Pickering, Director of the 
Observatory. Cambridge, Mass. : 
Published by the Observatory. 1902. 
Pp. 149-281 .  

THE NEGLECTED SIDE O F  TRAlJE-UNION IH�I
THE BOYCOTT. By Walter Gordon 
Merritt. Pp. 11 .  

STUDIES FRO)I T H E  YALE PSYCHOLOGICAL 
LABORATOIlY. Edited by Edward W. 
Scripture, Ph.D. Vol. X. Yale Uni
versity, New Haven, Conn. 1902. Pp. 
117.  Plates. 

THE PROFITABLE U'flLlZATlOX O�' POWEll 
FI!O:\[ BLAST-FrIlXA( 'E GA HES. By B. 
H.  Thwaite, Assoc. M. I. C. E., F. C. 
S.,  London : Published at the offices 
of the Institution. 1901. 8vo. Pp. 
48. 

CO:\IPILACIOX HE LEn:s , D�:l'IIt:·J'()s. REG
LAMENTOS I NFORM�:H Y Rt:SOI . I : C ION ES. 
Concernientes a la Instrucci6n Pri-

FOR MARINE ENOINEERS 
JUST PUBLISHED 

A complete practical handbook for en
gineers and firell1t:'n, containing 807 ques
tiolls fully allswered alld explained ; 300 
illustrations and diagrams with 12 large 
folders ; 1 ,000 Index references ; hand
somely bound ; size 5X7}2x I � ; weight 24 

T H E O. A U D E L  & C O .  

•••• TO THE TRADE •••• 

Our Double Door furna(e 
For WOOD or HARD and SOFT COAL. 
F 
R 
o N 

Money 

OF ALL GRADES 
ounces. The most complete treatise ever 
published. 

PRICE TWO DOLLARS 

to any address in the world. Money re
funded if 1I0t satisfactory. Send for free 
booklet of sample qllestions. 

63 Fifth Ave •• New York City 

are 
Ab'Rollut4�I:r the BEST. 

They are !\Iechanicall!l' ('01"'el't. 
Accurately Ground. Li�htest, Sl'3rest flullt 
and \\'at�r·llroof. l\eatetlt III :lp�aralH'e. and the\' are used by the best '!\lumfactllteMl 
and rirttlt'll b\' the belt Profell:onal. And 
Amltteu1'8 of Amerk:t. 
Park City lIr •• Co .. Inc.. Chi ...... --------is paid at Christmas time for 

Artistic No\·elties. Learn 
Pyrography (Bllrnt WooQ 
Etching) and you can make If you need " carpenter to help you repair your roof with the handsomest, hest. sell-
ing articles that will be of- Warren 's Natural Asphalt Stone Surfaced Roofing 
fered. With our PANOK Ha Unch The best and most ser-

OUTFIT, pyrogr';fhy is easil1 and quickly learned. viceable prepared rooHnl{ It is �he latest I at
n 1 most POP"d !ir 

t
decorati\,e .a

h
rt, aU

l
d �bl!��:��:;�i. !�� �g�; we gIve eonIp. e e essons an 1I1S ruchons WIt eat' 1 not require paintinJl. outfit . Our PANOK OUTFIT makes the most use· Comes ready to lay In fu l, Instructive, money making present you could rolls contaiuin� 1<»1 sq. ft. 

give. Write for full detaUs 
F. F. RICK 4: CO., 11 1 9  Main Stl'eet, Buffalo, N. Y. Warren Chemical & Mfg. Co., 1 72 Broadway. New York 

M A T  C H FACTORY -DESCRTPTION I THE HIGHEST EFFICIENC:Y 
of an Engltsh factory. SCIEN"TIFIC AMERICAN ' SUP. _ �)�u��

an
l::

d ��ri�Ii-PLEMENT 1 1 1 3 .  Price 10 cent.. �'or sale by MUlln & runnilll! Co. and all newsdealers. IIRENNAN 

MADE $ 1  05 THE FIRST MONTH 
write. FRED. BLODGETT, of N. Y. J. 1.. 
BARRIOK, of La., writes : "Am making 18.00 to 1'8.00 .vel1. da7 I work." MRS. L. 

:;'d�N�.i;�oOi6.B8fa Ig:,�J, wIi�":J"':�! doing likewise. 80 can you. e5.00 to '10.00 daily made \,la-
!\::. �:r:lr:ooo��rt'haX;Old?�'H: 
vert nickel t etc. Enormous de
mand. We t<>.aeil :rou FREE \\'rite-oft'er free. • U. ORAY • 00., Plot .. C Work., A .1 .. 1 Bide., aaetoUll,G 

. • •  n 16 ceDte _ :rear. 4 mOn'� . l!POU1 .. Y PAPER. muat'do 10 _  
trial lO oena Ba"'1'''' _. 14-_ practicll 

ultrJ: book fr8it to _Ii .,.tiaori� rooll: "loDelO_a Ca.talOP8 of poulm lIoou'_ l'VtJ/1ry"�IIlRIO_"lri 

GASOLINE MOTORS 
which are made on the 
lates, approved pattern and are safe. sure 
and quick to start. 
Frep from vibration. 

economical In fuel, and of I{real dnralnllt
r Four cl.cle 

\i�tiWNA�W�I(�(���(�:�)�)�:�����!aN���,l1��r; 

ARMATURE CORES 

BUILT TO SPECIFICATION 
The Mac:hlnlntr of Dynamo and Mo_ Parte • Specialty 

BRONSON & DAVIS 
BLUE ISLAND. ILL. 

maria y Normal en la Republica Ar- COLD GALVANIZING San all  tbe "pelter .·on'um.d i" g-.Iunbin. by the hot p ..... _ 
gentina. For Los Vocales del Conse- 10" ",i,," , ,'" I',,,.,,, CoM ""h·u"id". P .... �"' • .,. ,h •• mount of .p.l .... 

le:st as tlrOs.<I ill tht' hot lltm't'ss if tl!lecl ill OUt 1I\'(N.'eM will Jlh'e Rufflrlent jo Nacional de Educaci6n. Dr. Ra- pruta'tiull to :l.1I� ktncl uf \\ ork tl) nmke It tnt-proof e\t!ll ajlftill!'lt wt 
rae} Ruiz de los Llanos.. Lidoro J. air aml !ea water. Our P3teUt Prot'eSH (s now in use all oYer the cOllntry. Uur liu:'UMt'es ilu hult' 1 .  s. Go, ("r,ullent. rJ'he Stllnd ... d 011 

A 11 d D P . V' Co., lIerft"Mholf Boat lIulldlnc Co., TO"'II",eltd &- ItO\Ule) , .\.  ..... 0 .... . ',u·kh ... Co. LilenHt'S Jrr.lllted on roulh bHSIIII. ve ane R, y r. on CIano 1 van co. Ni.mple a,ul C u!llom work dnn� :lI nur fadnr,. HIIi.llH \\ . 1 1 th SL M.in Otti('t' .1"" Uromlwa\ .  I .  s • •  �I .. ECT nO·GAL'� ANIZIX G CO. 

Buenos Aires. 1902. Pp. 718.  Plates. 1 _  . _ 
A NEBULO-METEORIC HYPO'l'Ht:SIH (I)' CREA- B tt T bI L $3 00 TIOX . By Herbert W. Pearson. revised i a ery a e amp, . 

and edited by William F. Phelps, M' I �altery Hungln" I.amp S10.00 
A. Duluth, Minn. 1902. Pp. 38. l elephone, COl

g4:�O and ol.9ol 
LE PIlO'l'OI'LAS)IA Ilt: Mf;'l'AI'1 l0SI' H ATt: lJE Electric ))oor Bello . . .30 

CHAl'X. A. L. Herrera, M. S. A. Mex- lil:���I��':.��at�,�:�r.·' 1<33 
ico. 1902. Imprimerie du Gouverne· es.OO Medical Batteries .91 '1�.o.l Belt with !<uKpenKory , .3 ment F�d�i'al. Pp. 201-213. Tele"raph out"'. . • .2 

Battery Motu .. $1.00 to l' .00 
THE MAIlYLAND CONSTITUTION m' 1851. By Bicycle Electrlc Lights . 2.IIO 

James Warnei' Harry. Baltimore, Electric Railway ' . • 3.olO 
Md. : The Johns Hopkins Press. J;��i�tl;���. J .lght

�olc. to 1:33 
1902" Pp. 86. . �l
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er

rt':!��'1t�'i�l
l
�h�

r
l\��;Itl '��: 

By George Cator. Baltimore, Md. : �\·�n'thill)C' elet·trh':II. Aj.."t!lltt U':lII l 1 1:1ke 
The Johns Hopkins Press. 1902. Pp. tvri�f:::t�:':,',
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113. Ohio Electric 

.... I NTEI!NATIOX AL CATALOGUE m' SC 1E:'i TlFIC 
LITt:RATL'RE. First Annual Issue. D. 
Chemistry. Part I .  London. 1902. 
8vo. Pp. 718. Wire Cloth, Wire Lath, The HOGGSON & PETTIS CO. ,  New Haven, Conn ., U .S.A. 

Electrically. Welded 
Cbt CyptWri�!rBar���.��!�R� BOTANY. INTERNATIONAL CATALOG U E  OF 

SCIEN1'IFIC LITERATURE. First annual 
issue. Published for the Interna
tional Council by the Royal Society 
of London. London : Harrison and 
Sons. 1902. Pp. xiv·378. 

INDUSTRIAL COXCILIATIOX. Report of the 
Proceedings of the Conference held 
under the auspices of the National 
Civic Federation. At the rooms of 
the Board of Trade and Transporta· 
tion in New York. G. P. Putnam's 
Sons, New York and London. 1901 . 
12mo. Pp. xiii-278. 

M'OlJEIlN IRON FOUNDRY PRACTln:. Part L. 
Foundry Equipment, Materials Used, 
and Processes Followed. By Geo. R. 
Bale. With numerous illustrations. 
London. 1902. 16mo. Pp. 387. 
Price, $2.  

THE TREATM�;:'iT OF STEEL . Crucible Steel 
Company of America. Pittsburg, 
Pa. 1902. 16mo. Pp. 156. 

TUWAITE·GA R[)XER BLAST FURNACE POWER 
SYSTE:lr . Vol. I. Published by The 
Blast-Furnace Power Syndicate, Lon
don. Pp. 30. 

HEA'I'I NU A !II IJ Vt;N'l'lI.A1· [ NO B l I l r.IlT N(l H .  A 
Manual for Heating Engineers and 
Architects. By Rolla C.  Carpenter, 

(Continued on page 48Q.) 

Wire Fabrics 
a.nd Perforated Metal rli�! 

:'.I:tullfaduretl hy 
CLINTON WIRE CLOTH COMPANY, HO�TtI:'<ri .IS I!:W \'U ltli ( 'H ICA-Htl CLlNTOi\l, MASS. 

GAS ENGINE IGNITERS 
for Murine. Atationary and 
Automobile ell�d l1e8. \VIlI 
save thell' eost lDany times 
over in one year. 

Write for Circular!. 
The Carl isle & FI nch Co . . ll:ti I!:. Cliftllll A \'e., ( 'illcinllati, 0 

1 24 La Salle St . •  CHICAGO 
38 Bromfield St. , BOSTON 
8 1  7 Wyandotte St • •  

KANSAS CITY, MO. 
209 North 9th St . . 

ST. LOUIS, MO. 

636 Cal ifornia St. , 
SAN FRANCISCO. CAL. 

We will save you from 10 to � on 'i'ypewl'lters of all malles. Sll1o.d for Catalogue 

'l· .. t: 
PRAOTIOAL 
GAS 
ENGINEER ".:COND ElIl1'I4IN ,JUST OU'l' 

A book of 150 1'.!aJ('e8, bound to 
cloth. A prncticnl treatif!e on 
aal!lOlIne }�n .. lne" and 
)loto ..... Uynllmo and M • .,neto I.nlt,lon 
Thetl' trouhleM Dnrl r�mediea. 

How to halldl� them. 
Price 81 Addrese E.W. Ll1!'oOGANI!:CKEB,M.D. 

Author and Publisher, 
Andel'lOD, Ind., U .8.A. 

© 1902 SCIENTIFIC AMERICAN, INC.
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If You Shoot M.S.,  C.E., M.M.E. New York : John 
Wiley & Sons. London : Chapman 
& Hall. Ltd.  1902.  8vo. Pp. xv .  
562 ; 2 2 7  figures. Price $ 4 .  

�Ince the appearance u f  the lir�t edition of You should have a I I h is book In 1MB;;. t he ad\·an .. etl made In the �'R'lt, :�o:N� ,t��l lO:>s� a rt uf heating and vent i la tiun have been >luch 
Illllll,ted to tbe dilfer- tha t u thorough rl'vitllon Wilt! found necessary. ���n�w i��I�[e:iJ al�� Thr!'e chllptertl ha \'e L"'l'n lidded, une rela ting 
\" I I' iuu� l'itle�. und the tn t he fan or blow�l'. u lld llllother to t he gen
J'1

1
·I' C�r ... n � I�I" (C'O \�! C I'1I 1 tlu bj .. t>t uf lIll" 'hll n l<'a l �ytltellls uf hea t ing 

It I Id':·�'::�'1.Ij"�'l:�·�J·l� and
. 

ven t i l a t ing. und
, 

11 I h
.
I �·d 10 schuu lhout!e 

11 1 1 "  1" 1 l 0 'l'(H ' X !!I nn<l hea ting and vent l ln l l ng. I he book prubab ly 
mm·h ut' .• er u"etul lnlorma- describes t he la t est Imlll·u\· .. ment� in both UOI I .  14h l)uges. 
Send 3 t wo-cent sturn". to heating a n d  \·en t l l a t ing. l 'a r t i('u la rl y  meri-

I))EAL iUFG. (;0., torious fea t u res n l'U t he d lre" tions for the 

26 U !!It.. " onsl ruction and inst n l l at ion of the varions 
:Sew Haven, Vonn. �ystems now In use. 

Ma:XT" W .\X 'l' t: It.-T . .  ,,11 ", lIIImIIB tIla THE MAX VAL OF B nn x t;ss. By Sidney P. 
PREMIER Broadcast Johnston. Chicago : Daniel Stern. 

SEED SOWER 1902.  PP. 263. 12mo. Price $3.50.  
I n  t he ma in thlM buok IIl'"sl' n t s  a m a K S  of 

business I n forma t ion t h a t  Is no t usu a l ly In
c luded I n  the .. olll lllt',·l ' la l w r i ter a nd busi ness 

I ha ndbouk with whkh most of UK are fa m i l iar. 
The book Is  no t ve ry wel l  printed and has 
been ca refu l l y  IIl·oofl·pad. 

-------..:...=_--=-=:-::::------- AN INTROIlUCTlON TO C.:LESTIAL Mt:-
B. F .  B A R N E S-..... --� B F R M 1 E L E V E N-I NC H SC R EW C H ANlCS. y . . on ton, Ph.D. 

New York : The Macmillan Com· C U TT I N C  LAT H E  pany. London : Macmillan & Co . .  
For foot or power ao 
wanted. Has power CI'USH feed and com .. round reAl. A strtctly 
t��r. 1::0:8 fO��i'iJt'! 
ed matter. 

Ltd. 1902.  Pp. xv. 384. Price $3.50. 

B . F. BARNES 

'=:!�I��1r 
COMPANY. 

.. Rockford . I l l . 

Dr. Moulton has pr"l lar .. d an adm i rab l e  text 
book on a subj", · t  whll'll most "o l lege stu
dents fin d  pe" u l l a l'ly d i ftk u l t .  All problems 
a re stated In advanep a nd where t h e  t ransfor
mations are Inng an o u t l ine of the steps which 
a re to be made Is Kl ven . 'l'he volume Is the 
outgrowth of a COUl'se of lec t u reR given annUll l ly In thp rnlvPI'slty of Ch l t·ago. :\'ot the 
least val uahl" IJO rtion of t hp book 1M  an Introdu('Un n  tn tI", IIl'obll'm of three bodies. 

If You Want the Best Lathe and Drill 
CHUCKS BUY WESTCOTT'S S t r o ll g e s t  Gril', GJ'ea t.  

��td ��:f�)Jff- INDEX OF INVENTIONS 
,tv. (i lid .4.Cf luat,. For which Letters Patent of the 

United States were Issued 
for the Week Ending 

Westcott Chuck Co., Onellls, S. Y .. U. S. A .  
ABle Jor CG�e in EJI!ll udl . }"" f' lldfr. Spa ll iHl, or German. 

B'IBIrr PBlZB AT COI.(TlI B I A X  F.X l'OSITION, 1893. 
A DESI R A BL F.  HOLIDAY GIF'J' 

DRA PER'S 
Record ing Thermometer 
eoi���u�u�����lc�lln: �rr�: t:::'� 
Eture on n Ilr!lduated weekly cbart. 
tandardlzed "n<l fully unranteed. 

other l'ecordina weaft!er Instruments. 
THE DRAPER MFG_ CO. 

1 52 Front St., New York 

December 2, 1903, 
A N D  B A C H  B B A I U N G  T H A T  D A T B. 
[See note at end of nst about copies ot theae patents.1 

.\cld. mUllufact lll'llIg .ultul'lc. N. 1'. Pratt . 71(;.142 .\tllll'j ·l!IMl ng lUu d l i lw, N. I-� I l w t t  • • • •  7 1 -1,7HU, 71-1 TUU .\lh·'�l·thJllIg, l' t l' ,  , UIJIJUl'u tUK fUl', \\"u ttMJ1l &. ' 
Itu",' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i H IS31J AcJn.'!'thdug UIJPUl'u tm�, i I l lllU i IlU h·d, \V. ' 
:icbl'll,  Jl' • • • • • • • . . . . • . . • . .  o • • • • • • • • • • • •  7 t u, t :,U 

6M TANDEM Gas Eqlne . 
Agricultlll'ul foud, 11. I.ublll  . . . . _ . . . . . . . . . . . n ", ( �J'J 

For Ga. or Ga.oU.e !f� t��t:;., B.ju��k ��A��; ·�;. t��.;tl�· ·";'i;.�;';. 7 H .1S21i 

10, 15 ,  2ft. !t5 and all II" P . •  dp;e" In stock U ml!chuu l Slll tor, L. Krlwmelbelu • • • • • • •  7 1 u,f '�M 
b:'I",::lin prlt�. !'OtlltlonaT'r 0. only. Alal'w lock, .r. CJ l'Uht�l·. . . . . . . . . . . . . . . . . . .  i l u,l ta;; 

Northem Engineering Works, Annanclator d".p. l'l" ctl'i<', E. U. 'fbumu • . . 7 J .l,iOO 
6n At ter St Detroit 1I1ch APlJliClltol', W. E. ItubluStJu . . . . . . . . . . . . . . . 7H,Uu2 

_'!...a ___ ._. _ • _._________ Apl'ou, storm, J. C.  C rlm l u  • . . • • • • • • . .  _ • . . • 711I.U27 

I PRI NT M Y  OWN CARD S  
Arbor Ill" ••• F. H .  Colvll l  . . . . . • . • . . . . . . • . .  i 1 -l.ISIiU 
• \ I'WU tUl'..?' winding fol' l·lt·l� t ric lllUtUl'tI ur 

8� dyuumo.. n. Lnndl'I I . . . . . . .  _ . . . . . . . • • .  i H.i21 
u!i.���I�\�et l�r�::.IO:· :��i 8�ver. llu hlJi t t i l lg tll'v ICt ', J. X . :-;l,l l 1 l luUt'lI l ' I' • • • • • • • • 7 1 u, 1 01 
Bill: p r  • .  fl t s  p r l n t l"ll fllr ot hers. lIu l l .  1',.,. J'luy ll lg bal l .  
Type 8t>tt lnf.( elitolY, rules tlent. Write Ihuu1 l�lI l t t'l' li nd fl't'dpr � 1 I \'1 ' 1'11U 1', I":. \V. 
for l�atalngt presses, type, paper, etc., to 11 1 1 1( ' 1' • . . . • • • • . . • . . • . • • . . . . . . . • . • • • • • • 71-l,U:J2 
factor) .. The Press Co .. Meriden, Conn. Bll lldn g, ·  I lr t l'U ••• b'· I·lIln l . \'. 111·"'·(·11 1 . . . . . . 7 1 u.U\ () ______________________ . BUMke · t ,  CUll VII H, llul'l' h, & :o; t u lJlt·ti • • • • • • • • • •  7 1 il, 1 1 0  Buthi l l&;' U PIJUl'u tUtI, Il .  0 ,  Hu ll,h,·hlt· ., • • • • • • •  7 1  .... ,001.1 

Bu t tl'l ' i I 'H,  IlUl I lUfut'tul'e of MI IilI lICY It'ud tJlu tt'l!J lIRE YOU TROUBLED ' WI.,." 

Weak Back ful' Kl'l"OUtlU l'Y, nutl . . . , & lhIY . . • •  0 • • • • •  7 1 :',4 ' 1 U 
Bl"ll rhlI-C, J.\ I I . IUchu l't1M • • . . . . . . • . • . . . • . • • • 7 1 -1,U:)I. 
B�U. I·luA', hull, H. A us t i n  . . . . . . . . . . . . . . . • . . •  7 1 4, "'�:! 
B�U.l·i llg, C" u tN', 0. I. K l ug . . . . . . . . . . " . . . . •  7 U 'J,lJxr, 

Weighs 
but 
a Few 
Ounces 

Bt'D I'lug, collt·t t h ruttt , H. 11 .  \\". I IU lIltuu • •  7 1 -1 , XUU H AVE you those constant B" D I'hIlt, 1'011"1', .\ . ('. N t l 1..,oll • • • • • • . . . • • • • •  7 U ., 1 7 1 dull pains which trouble BtoU I' l ug-tl, U I'lJurn tm. Cm' h u rlipul u ll  t l w  l' I I I)� 
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" : : : : :  � }�:?;� laboring men of today? Bt'datt'ad Iwok nud Im'k ,  1 1'01 1 ,  e. 1�. � 1 'WI'1l  7 1 -1, 7:1:1 

O A Ii Bl·tlstt·�uI8 UI' bt'd fl'lllUpS, l'OIIStI'U("tiOIl u t ,  ur pp anees I ' .  II.  1 .lu.\·d . . . . . . . . . . . . . . . . . . . . . . . . . . . . j H . ! r�-l 
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Bpt"I' C"oult"r, .�. I lJel·t o • •  , • • • • • • • • • • • • . • • • • •  7 1 -1 . 7. t;� WI cure you, an Ht·Jt Il ull l'ulh�l' 1) 1'''88, L. H. .�bt·I·)Y . . . . . . . . . . 7 1 4 ,u7U 
all who have used Ht "Jt  t lghtl'I1N' fol' WU lt'l' l't'gU)U t lllg dpV I t'I'M, 
t h  that I A. C. Mllth,·r . . . . . . . . . . . . . . . . . . . . . . . . .  -l 1 ;  • •  W;; e m  s a y  B l c,)'cle 8UI)I)twt, IJ. I .  .JUUt.M • • • • • • . • • • • • • • •  7 1 :),u� 
they are the i BIN('n i t  " ut t l n g  wU" b hwl'C, u u tOWlI t I ,· l'nt-otT 

•'-f ..,..� .. --ts : fu ... W. Jm .... . . . . . . . . . . . . . . . . . . . . . . . . . i l iI.:!u" I urG' 8 .... ...,.- i .  Hit I H·Ut·, ·  u m) l'b u l l l  D Utl hpI l ('h (iI'l l l ,  l'UIU-
on e a r t h ! They are j hhlPIi .  N. 1I l'C ll "1 l1l 1 l  • •  o • • • • • • • • • • • • • • • • • 7 1 4, Han 

Bluc'k H,)'stl'llI,  I 'lt·,· t l'h', Jo�. lI. X ( JI'tb • • . • • • . • 7 1 -1 , 7:a 
Light. Comfortable and UUllI . I .  I I .  1 .111·'· . . . . . . . . . . . . . . . . . . . . . . . . . . . i H . NUr. 
conven ient. afford per- _ Hui l . . I· • .  J. c'. Cnok:· . . . . . . . . 7 H.7N I .  n -l. 7K:1. 7 1 -l .iN4 
• Buill' l' t ulJt� ]C'u k stOPIN'I', C. S. l' hu·k . • •  0 . ,  7 1 -1,U71 teet freedom of movement Hll i lpJ' WlI f t'l' gUll" , .A .  I'u il lt' • • . • . • • • • • • • • • •  7 1 f', I :;:: 

and will not interfere with Bul t i nJl 1ll 11 t'hhw, t'. 'V. I Ioll.·ml . . l' • • • . • • . • • • 71 a
,
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your work. ' H(i:� ' 1,��:.-::I
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We make Appliances , I\"" k nr III" . bill  " (1 1 1 " " 1 1 1 1". n .  J. lI�bwIl I·t • .  n r.. III:! 
for all  forms of Spi nal Deformity and Weakness. : u . . . .  t I ll' ob" , ' ch'lI l 1 l n" 1Il II l 'I Ii ",·.  n.  lI u l 1' · I· . 7 1 u. 1 I N 

W · r '11 d i d b k f 
. ' Uulll, · .  W. A. Rwansnn . . . . . . . . . . . . . . . . . . . . 7 1 4.l16li rite ror I ustrate eata ogue an 00 0 testl- T Hl lt t ll', .T. Jo'. lllll'1ll 1 l  . . . . . • • • . . . . . . . •  7 t r.. 1 t t;�, 7 1 a, 1 04 

mony. It will interest and convince. ' I\utll .. c1"llnlilg Dllll·b hl< '  • .  \ . •  \ .  I' l l ldotufll· . . 7H.7:19 
PHILO BURT MFG CO t 'l t  THIRD ST I IM t I  . . (· In.1l I· . .. 1 1  . . 1 . . \,1"1118 . . . . . . . . . . . . . . 7!-l.mlt 

damestown: N. Y., U. S. A. • ! t�: :m::. tll:�!I
I
I
I
_';:..:lli�:

·
�l.::'\:�· lI�a.�:,:� : : : : : : : : : :  m:�� 

I Butttt', l l l Jn-refinahlt�, 'v. 1-\ '·bl ltllpMI I I I  • • • • • •  7 1 4,U74 W H A T  Schap.·rog' raph ? Bnt ll,' 1·l'nll·etm· • •  T.  11 .  & n. nll)' lInl· . . . . . . . 7 H . II�9 

9 
IS • Buttlt'M, l'tc. , CSI)  0 1 '  stuPlk!-I' fill', L. ( ; I·l I t l '  . • 7 1 4, SD2 � . .. .  " HutUt'M, lJeIUI'lllg HI)tnt t fllr. Y. ll.  J . l I IH�lmrg . 7 1 a, l OU 

_ ���t!� .. :U1��t�}��r�i��\�:t'� 1�1���r t���:��tt!�:I���I� RI )\\:lI l l� u l ler' R. , I," })I JW IWY • • •  ; .. . . .  :: • • • • 7H i,:�1J2 
� I I Il1sk llm",il l�'lC, �h'. OTl� flrt"hud glnM 1 5t) cOI,t� Ho" Ung ullt , l nu kstuJI, H. 1 1 .  l u l h( I t .  • • •  7 1 -1 ,1170 

....., JU�.\(' K i n k  i n  1 ;' lI Iiuuh :!'I. ...\ \� ... .,� I Btendl, Buwllng ull",. 11 1 1 1  Mtf llJ, P • • T. nlelell'l I . . . . . •  7 H i, 21 ri I'Jt' w:l!lhin:.c. Il�lu\'s. :111.1 t'xl 't!lIsh-e "'DIII,lies. IJril't", Howling gnlnp, A. Jt�lsl o • • • • • • • • • • • • • • • • •  0 714,01 1 
l-f l l l lt , l  .. h'. 1-:11�·�i�t" (I�ttit,� t"":OO, Ull4.tH ye:l.rs. Hux. Nt�I� " Collu lndhh' IH 'x.  

I THK ' A �lL\:i!l�o�i}�l;�: tf�f ��:'� �!���I! N��I��;k Hux nlH'lwr, I ... 11ellu l l n n  • • • • • • •  o .  0 • • • • • • • •  7 1 4, R I G  11l1M t. � ::;.. . . "  - , w ah Braiding lllH.l"hlne,  \Y • • '. POil�8Z • • •  0 '  • • • • • • •  !1 �'D!� 

NOTICE ! 

0, L .  H O L D ij:N REAL  ESTATE TRUST B'Lo'G PH ILA PA 

RSEGEAn:OR ICE MACH I NES 
I t.  r I R " T PA ,f. .0 c. N T l r l  A M E. R l r ;:.. r. [ P l  � � � �  

H l'u kl' .  I I .  I... Nt·hu ft'IIt· I· . • • • • • • • • • • • • • • • • • •  , 1 n, hH 
BI'akl�, W. A. C n 'wduR . • . .  0 • • • • • • • • • •  , 0 • • •  7 1 5,231 
HI'u kl' n l ll ul I'u ti lM.  t'. l1 .  Cru·u u h u u  • • • • • • • • •  7 1  .... 77U 
Brukp 1II,·"lInnlolll. n. B. Huh • . . . • . . • . . • • • • •  7 1 11.060 
U l'ukC" rl·It·IlRC�r, B. S. n u lldl�u(l . 0 0  • • •  0 • • • • •  7 1 4 , 706 
H I· ... m) MIIN'r, C.  n. Sputt·s . • • • • • • • • • • • • • • •  7 1 a , l 68  
Brkk dr)-Inll HII,·d. l l .  1 1 .  Wll rn"r . . . . . . . . . . 7tll. l 85 
BI·It·kR, ph'. , U I)Pll l'u tus fOi' mu k lng 8111U1, IJ. T . ..... . t .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 4.807 
HI·feU,'. I I .  1-1. PUI ' • • • • . . • • . . • • . • • • • • •  , • • • .  7 1 4. U4a 
B,·ooclpr. (·h lekpn. (' . E . . \(18I r  . . . . . . . . . . . . . .  7 1 4 , 01)4 
RruMh . fl l l l ll t n i u .  G. n. lll ·mlN · I·.'· • • • • • • • • •  0 7 1 4. 10( 1 4 
Brnoh 1I"I<I<·r. W. n. I.ltehft ..  JcI . . . . . . . . . . . . . .  7H.R1 1 
RI'URh , H,'ruhhlng. R. RPIIRC·h . . . . • • . • • • • • • • • • 7 1 5 , 1 49 
Brush .  Mhn(� pul l8h n Pllb· l uJ.C, ( ' .  Plnhwr . • . • .  7 1 0, 1 40 
Bnek"t d nmpln,: " Jlpn rn lno. W. n. WII ..... " . . 7 1 ».22R 
Blwkl ... . T. l'l. ROlI I· .. k . . . . . . . . . . . . . . . . . . . . . . 7H.1I28 
Bnlldln" '·' ' ' ' . ' I' I I <'I lnl l .  W .  II. Dru k  .. . . . . . . . . . 7t4.S76 
RnMh ln�. .J . A. RI IIIII: ... .. 1 • • • • • • • • • • • • • •  0 • • • •  7U'i.OO6 
Rnttpr ('nttln,: mlll'lI l l 1t·. fl. E. P"rk l n 9  . . . . . . 71 4.943 
Rutton. ('411181'. B.  l l l l l') lh_'· , . . . , . . . . . .  , . • • .  71 ... . 0:17 
Bntton. fnm l t u rp. W. E.  B.·llnptt . . . . . . . . . .  714.660 
But tonR, ( Ote. ,  on t of nncn', I 'te. , mn(>bln� fnr 

(�nttlng, 1\1I1RRI lI l  & Fort i n  • • . . • . . . • . • . .  71 ... . 727 
CIIIl'·. C . . \. Anelpr.on . . . . . . . . . . . . . . . . . . . . . . 7 1 4 .6117 

. f'nmporn ,  C. }I'. ,J . NIRR . . . . . . . . . . . . . . . . . . . . .  7 1 », 1 20 Call, C. ,\ . I)wULU .. . . . . . . . . . . . . . . . . . . . . . . . 7JG.08;l 

As TIME is the stuff Life's 
made of, take it from an 

Elgin Watch 
the timekeeper of a lifetime-the world's 
standard pocket timepiece. Sold every

where ;  fully guaranteed. Booklet free. 

ELGIN NATIONAL WATCH co., 
ELGIN. ILLINOIS. 

Howard Two and Four Cycle 
MAR I N E  
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AI<n 
AUTO M OBILE 

MOTORS 
Write f or  Cat. 
Grant Ferris Co. 

Troy. N. Y. 

::.o�Ope::'r MONOPlfX TfUPHONf 
Only two wires are needed between the 
Instruments. Perfect talklnll. Perfect 
rln"lnl(. Perfect In evpry way. Abao-
Imllt.I!I1J'�r::�:m��ec::.8::�� uJ/e!': 
In tone and we use the best lZI'8<Ie of 
"ranular carbou. Full dlrectfon8 sent 
with eacb In8trument. 
ATWAT.:H KENT MFG. WORK&, 

1 1 0  N.  11th !It .. PhIladelphIa. Pa. ______ _ 

MEf'IIANI(lALLY TRUE. 
Our machinery for correctly 8halllnil BIld 
:�'i!:I(':::l. ��� 1. ':::e�':�i��':."e�:' 
Co8t much leo. than on the old principle. 
Send tor free booklet. BUFFA LO GEAIl &; PATTERN W ORKS. Bnll'Blo, N. Y_ 

� POTTER'S " SPRING " BRAKE BLOCKS. 
Adapts the whole length of shoe to wheel �!. under all circumstances. Does not squeak. 
rattle, Juml', ur freeze up. W ill hold rubber -- wear .1I0e. without bolt. or lICl'eW8. !lpeclal 
�':.�'i':,':. ���::1{r.�:W'!'3:;�!�: y�llJ�l.U: ---" CUSHMAN " 

CH UCKS 
All 8tyle8 and sizes. 

sma J<n CataloglU'. 
THE CUSHMAN CHUCK CO .. 

1 89 Al lyn St . . Hartford. Conn . 
T H E  H O P P E S  

Feed-Water Heater 
Heats IIIId PurifieR Water 

snd Re ... oves 011 
and Grease_ 

Send for new cntslolr of Heat. ers. Purlfters and SepBl'Btor8 
HOPPES MFG. CO. 

2& Larch St •• Springfield, O. 

THB BBST MANUFACTURING CO.'S New Combined Steam Harvester� 
They wtll harvest, on BD aV81'llP. 1JDI 1I&Ck8 of IJI'Bln or 8Ii to 100 acres, cut" 

threshed. recleaned aud put In IIIICb In one da, aud at a C08t not to ezoeed 
8ftI' cents per acre actual ontlay of cub. We lluarantee thP88 harveeterB to 
do what we eIaim when Intelligentl, aud enel'Iretlcal� 0IIIJr&ted, 

400 In sucee.1IfII1 u •• 
Will do the work of 180 men _d 

158 Iaone .. 

DimensConI ,.., followe: WCdt1l. oJ &pcmItor. 6f mellu : OUImaer. 1fI me"": ll� 'l&fut cut. .. SeM Itw  �'IHI drcUIar. 

Be t' T t· E · The Monarch 
S S rae Ion nglne. 01 the Field. 

STEAM FREIGHTING 
CapacIty of EDglne, IiO II. P. CapacIty of WIIIIOIll, 18 

Tons eacb, or total freight carrying capacIty of train IiO 
tonI. Also make Wllllons wltb capacIty of 10 and 12 tons. 

EDgine and WBgona are especially deslgued for 8team 

FreJghtlug, Lotr· 
IIiIlII and Plow· 
Ing. 

TRAIN. 

I ·  The Daniel Best "  I I  O-Horsl Power Engine WILL DO THE WORK OF 60 ANIMALS 
The most Powerful and only 8accessful anel Practicable Road EIuzIne In the worlcl. _ of  tbem In a8e on tblB Coast. Speed three miles pel' hour. They are beIn" 8ucce88fully and ProfItably 1!Im"'p!cu:ed In Hall!'". loogs, Lumber Or .. , 8alt. Boraz and other kinds of freight. The work l� being done J!'IlI'TY PER (lEST CheaEer than It I. possible to do with Animal Power. They can be operated over any ordinary road where it is pract cable to UBI! mules or horses, doln" the l!&IIle work. They can ucend lIl'Bdes 88 much as lflll to :lOll hauling their loadl of 1I6 to 40 tons, depending upon the condition ot the roads; loads mar be Increued t o  ev,J1I'.JITeater amount on a IIrm and mooerateII level i'oad. Send J<n Dellc:ripU". 0Crc:uI4n /111/1 Priu LCot ot EftQInt . ...... W_ We solicit correllpondenoe. No trouble to BD81fer que8t1ons. Estimates made for comPlete Steam I'reIglitlllli Outfttl. All of theae maehJnes are manufactured under pateats of Our own. Ad� 

. THE BEST MANUFACTURING · CO., San Leandro, Cal., U. S. A. 

© 1902 SCIENTIFIC AMERICAN, INC.



DECDf BER 1 3 , 1«)02. Scientific American 
Lanlfbein'� SI,lentl id B .... k fin the Electr... CUll. L. C. Shu .. " . . . . . . . . . • . . . . . . . . . . . . . . . .  Depol!fi tiull of .Uetals. I Car brakp lever, 'V. C. Jielthlr . . . . . . . . . . .  . '171(' Best Oil tIff' Sl(bjert ill tIle lilfl.qllaqe. : Car bl'nk{', sllpppr, Hewitt  & Uhollt'H • • . . . .  

t'O r; I�' I ' i[ HE \' Ii;ED AX il ESLAHGED EDI1'ION. �::� ��'�'IWl::3: i: it �II�::':;'!: : : : : : : : : : : : : : : :  .{'ECENTLY 1 1902) PUBLISHED. I' ( ' ur  d"uft .. lgl'h,I'. t'aI lWII�' , W. C.  �Ie l n t i t· . .  . 
.... C O.lI P L ETE TU}:ATTSE ON , (,,, .. . .  lid sill, R. H. HIlI·nlm .. . k . . . . . . . . . . . . .  . 
EI t 0 't' f M t I 

I ( ·u .. tender. n. C. Ith·'· . . . . . . . . . . . . . . . . . .  . . 
The ec ro· eposl Ion 0 e a s, . Car ·fende ... lIutomntie, H. F. H . .. . n . . �· . . . . . . .  . 

Comprising Electro-PlatiDIl and Gulvano}Jlastic Operaa (:�1 I:. fl:e�ght, H. A. 'l·,u.
rll�'l' . ': . . .. . ': . .  ; .. . . . . 

tiOJl S tbe Depositioll ot lIetlll� by the ().ntact and Im- ( . • 11 fJ: l�t1ull dratt .  gt U I .  l u t l\\ u) .  1 .  I � .  

mersioll Processes, the Coloring of Metal�. the Methods _ ::U('I\.PPIl • • • • . • • • . • • . . • • . . • . . . • . . . • . . . • 7 1  ... . X H ", of Grludiug snd PolishiuJl, 8S well as DescrlptioDIi of the ('tl r grain door, D. & .J. A. Jamps . • . • . • • • • . 7 1 4,71 15 }�Iectrlc Elelllents� Dynamo-Electric .llachines, Ther- ('IU' sput lueking device, 1\1. '\VelJer . . . . . . . . . 7 1 .J,H7H FA CTOR Y D. A. BEATON, Practical Lead BUl',,,,r, 
P. O. Box S:!'. WOUUHX. llaH�. It'ifteen year�' f'):pcl'l. ence in nil k inds of lead work In conn('ction with l' hemI leal Works ; t-iulphit e Pulp Mills, Dig-ester Lininl!H, etc. llIopl ies. and the :Materials and Processes used in every ('ur sllrlng, T. A. Shea . . . . • . . . . . . . . . . • . . . . .  7 1 4,752 Department of the Art. li'rom the German ot Hr. ( 'Ul' trnck hrake, electric, O. Keell . • . . . • . . . •  7 1 -1,1) 1 ;; Georl'e Lanabeln. ,�Vith additions. by William '\'. Cllr wheel, E. T. Wires . . . • . . . . . . . • . . . • • •  7 1 4, 848 ���k��' /g���� e°lttiOl�\to;��6�� .. ��::!�alan:��g� (�H �  �\"hl�f.'l, !)lat.�� Ilwtal, I�. fo'. :'1U Il I I • • . • • •  7 1 -l, i:!t. Complete with beat, l1�bt and �ower. Ready for 00-

For Sale 
enlarged. IllUstrated by 161) engrnvinjls, 8vo. 590 pages. ( .a l.p, t b{'ntu. I .  B. H�I� • .  r . • . .• . . . .  : . . . . • • .  7 1 4.!l"7 'I' r i d FI t k II oad P" ice '4.00 free of Imstane to any addre�8 in til e Il'urld ' or ( ur ton or package, Cal v�r & Shutt VUllt . . . 71 -1,008 C
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�i MATH EMATICIANS WANTED By exprest/ C. O. D. to ulIU address in tile United St,ites, Cush carrjer system pl'l'ssure crl'uting dl'vi«l', .. UI ab e or a mos any ile 0 wor . eau 1 u c y 

free of freight. $4.00. W. G. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . 7H. RH 45,000 Inhabitants. :t.'or particul ..... address 
rT A eil'cular of 6 pages qllllltO. giving the fttn TI/ble of CII.k or bottle tIIt"r, D. S. Campb .. r . . . . . . . . 7 1 ,  • • 1 1 1 8  ·.tHE SINUI':R lUA N UFA CTURIN G CO., CfJIl�ent8 of this spu-ndid book, 'with spec imcu8 0f t 1ll dHw.;- ( 'usting' apparatus, pig jron, Ii . O ,·th . . . . . .  7 1 -1,81 8 tSouth Bend. Ind. ttatums, 1dll be sent/'rre of postatl_: to (I!' U one in a n y part ( 'u tnmpnial allpllan('t', T. lrtnnrt1 . . . . . . . . . .  i l r.. 1 1 2  -;::===::;-:;�=--;:: (If UtI' �vorld who 'lvil !unz ixh us wtth hiS addrexs. ( ' : ltt1t! guard, ::\I('lInnnuma & Bnl1oll . . . . . . . 7 1 -1-.n40 I HENRY CAREY BAIRD & CO., ('''III, ,"t, appnrntus tor the mUllufuctut· .. . .  f, The Frank l in  Model Shop. IS UU:O;TRJAL P{:'"BT.ISln:us.uoOKSELLlo:U8 & DIPORTERS. R. 11'1. ""PiltZ . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 -1-.R-I-:l � Experlmf"ntal work for Inventors; any. 8 1 0  Walnut St., l'hi ladelphia, l'a .. U. S. A. ('�n"'"t. mllnutncturillg. R. F. W . .  ll t • . . . . . .  7 1 4, S42 'I"!�� , thl I t I f I I I ce to a ('hai r, C . •  '". Clingman . . . . . . . . . . . . . . . . . . . . . •  7 1 -1, G7:; co�f.lctel��r�jJ1��«;:��:..n��:a:utusfor NOVELTIES 0.. PATENTED ARTICLES ELECTRICAL E N B I N E E R I N O  ( 'hulr �put and making it, II .  H. llorris . . . .  7 1 -1- , 7:-:0 colh:'g'e�_ }�xhihitioJl modello\. Introduc- ., (,hll .. t, I'ruphle. J. �I . Dilly . . . . . . . . . . . . . . . .  7H i. I !lS Uon .ample. of I'atented IlItlcle8. SI)e- j lllanufactllred hy contract. al80 Punching Dies, Btamp-TAUIHT BY MA IL  ( 'hl '{'IH'r, I''", R .  lII'HKl' . . . . . . . . . . . . . . . . . . _ .  7 1 r.,n:lf� cial tools for making metal novelties. infrs. Prompt attenl ion Jllven. GI. .. OBE MACHINE 

Wrlto for our Free lllust"!ted Book. (,h""kh,I' IIflparatu. for n'stuurants or tl.. . �rg'ri:'!.!��:.,.d"g�.'i::m f.��:;:r�:..\'�:.!':: & STAMPING COMPAln: , Cleveland, U • 
.. CAN I BECOM E AN ELEC. Ch"'��
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J9.L· .•. WEED, MODEL and EX PERIMENTAL W ORK W. IIlIn ... n . . . . . . . . . . . . . . . . . . . . . . . . . . .  7H,Sf!l'i ������; ."' "' TRICAL ENGINEER ? "  1' 1A'lI r wrnpJI .. r cutting mllchh .... . J.  A . 1 '..... 129-131 West 31st 8treet, New York. Mechanical and Electrical EDI'I. 
EI!:ri!t-R�3w���;:t�����a��;�iE��i��t:�:���I�\;t!��:�h .. ��"t!1: Pl'IR . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . .  7 1 -1.7!lG Deer. Drawings and Designs for Special 'Vork. t�i�ili�Ji�li�:�:�I):��;�·J�ii�:�£:i�;l�:,i·�:� 

I �::::*:;",��;�;:���S. �t('tr��ll,:.!�:�,�,��t: �':' : �I:'�' � :g�� ENGINEER'S LICENSE . CHAS. W. GRAHAM . 1 06 E. 28th Street, New York. 
h'pl. A. U( .. U2 W. 23d "'t. New York. C
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�
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t
�lftllr;:��·�'.' ! 1 �p 2 [ LEARN PROOFREADING. C1''''k. H"t"mll tle. R. R. "\\ 1. ·  •• ·nf .. l11 . • . . . . . . • l a  . .!21l Mechanics, Engineers, Firemen, E lectricians, Etc. I f'lu(·k . . .  tP('tl·omPI·lwl l i f ·a l .  K n. I1oKI.n;OIl • • i P . HO;-, I 

SMA L L  SPR INGS  OF EVE R Y  D E S C R I PT ION  F L AT O R  R O U N D  W I R E ,  S T E E L  O R  B R A 5 S  T H E  WA L L A C E  B A R N E S  C o  ISMAINSlBIIISTOL CONN. 
It you pORsess • fair education. wby Dot utilize it at a genteel CloC'k. wnt" hmnl l °!i1l, A .  TInht'rtr . . . . . . . . . . . .  7 1 -t .!lI lS 4()..pa�e pamphlet cOlltatning questions asked by Ex-and uncrowded profes!'iion i,aring SI5 to $:'5 weekly ?  SituatioDs Cloth ('11 tt l I I A' IIl lu·hhIP. ll . LunA'mnll . . . . . . . .  7 I r.. On:! amininjl Duard of Engineers SENT FREE FREE Catalog-ue of Ar{�l l ite(,'tural �cielltU1c always obtainable. We are the original tn�tructor!l by Dlail. ClnthpR I hlP. ,Yo H. lIn I'1II1pn . . . . . • . . . . . . . .  7 1 -1-,70i Also send for U6-Jla�e catalogue • and Techllil'al Uookfo'. • KOlllB COBBE8PONDENCE 8CHOOL, Philadelphia Clot1u'. l in.' ""I'p, ... t . .  r, m�tll l l le • • T.  n . . T,u·k· tree of char",e. PrOSEe" h,. fn r 1 903 for "Archltect8 alld 1-: We 
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mf'rcial USf'S, J. P. K l'anC' . . . . . • . . . . . . . .  714,709 

A PATENT GIVES you an exclusive right to your 
invention for a term of seventeen years. You can 
sel l ,  lease, mortgage it, assign portions of it, and 

grant licenses to manufacture under it. Our Patent 
system is responsible for much of our industrial progress 
and our success in competing in the markets of the world, 
The value of a successful Patent is in no degree commen
surate with the almost nominal cost of obtaining it. III 
order to obtain a Patent it is necessary to employ a Patent 
Attorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 
only be conducted successfully by experts. For nearly 
sixty years we have acted as solicitors for thousands of 
clients in all parts of the world. Our vast experience en
ables us to prepare and prosecute Patent cases and Trade 
Marks at a minimum of expense. Our work is of one 
quality and the rates are the same to rich and poor. Our 
unbiased opinion freely given. We are happy to consult 
with you in person or by letter as to the probable patent
ability of your invention . 
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'rhe best holiday gifts are the usef'ul gifts, and one (If the most useful things in the world is 
a ,goo,i Didiulinry. En-r:,. hume should haye ODe. TIII!i Yl'ur why lJot gh'e lSoDlc one a 
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.'rlctlon "pring. P. Hlen . . . . . . . . . . . . . . . . . . .  7H;,069 
FurnnC:1'.  Jo�. Ft' rru l·iH . . . . . •  , • • •  , . . • • • • • • • • • •  714,685 
�·urnac.'t' t' i t 'ul li l lg dool', F. Flt'hpgel' • •  , • •  " " • • •  714,702 
Fm·IHu·t" J,;I'u t . . .  ". . I': .  ( 'Ull ' , . , . ,  . .  " . . • • • 7] -l, MH-l 
1" Ul"IUlC('I'I, #-CaM ,"u h'l' UI}PUI'u tUH fol' opell. 

ht'u l'th • • J • .A . :O;oholt·wHki . .  , . . . . . • . . • • • •  
�'lIrn l tUl't' Juiut  fmdt'l I i ll�, .1 . I,:. FmlJ.{h t , • • • •  

( htJl l t '  u ) JJ uu'n ttll", ,,' . .\1. :O;tt 'hhi ul'ol . . . • • •  , • • • •  t :UllW l l )JllfI l'u t ll!'l. U. I I .  "l'lI lhl'l'1 . . . . .  , • • • • • • •  

Ham(- l't 'ghdt 'I'. "·t · I 1;oo; & 'Ynotl . • • • . . . • • • • • • •  

H U l'llit'l It  SIII'PUI'tt'I', ( ' ,  ''' . Brown . •  , . . .  " • • • •  

Gus 11111'111'1' t ip.  B. UO\\·1Jt'�· . . . . , . . . . •  " • • • •  

( ; u s  pughlt"  .r. I I h'�t . . . . . • . • . . . . . . . . . • . • • •  
( ; Ill'ol I ' J lgil i t ' .  .J . LizoUI' . . . . .  " • . . . • . . • • • •  , • •  n H M. gt'IIt'I'u ting' Wlltt ' l', I I .  Hh'tH'lw . . . . . . . • .  U U R  I!'PI1Pl'Utol', aCt't�'It ' I i t ' ,  \V. S. :\Iu't· . •  , . . . . .  
Hus 01' VU POI' (,llA'hlt'. Hatt's & ""'IIliums . • • • •  

Gns I'l'ndl1(."PI". .T. Rndcllt'ft, . . • . . . . . . . . • . • . • •  

r..:l tl ' ,  f t  • •  \ • .\[01'1'0\\· . • • • . • • • . . • . • . . . • • • • • •  

WEBSTER'5 
Internat ional Dictionary 

The One Great Standard Authority. • 
Why not make your home such a Christmas Pre8ent P 

The New Edition It:1!11 2�.O:)O n£>w 'Worfl;;. Zl6i pages. 
6000 illuah'a.tions. SUllplil·d. in yarions btyleRuf hhulillg". 

! Gf'fl l', ('hnngp:\hlp Rllf"'pd, I I . F . . Tt'tr:'l . . . . .  , . . .  

Gpn l', Sl IPI'd ('hnn,:rhlA' 1't'vPI'Hiug. I .. • .  1 1 .  

714,062 
714,'*15 
714,75-l 
7 1 4.000 
714,S4U 
7 1 4.7H 
71 5,n:m 
714,799 
7Ui,208 
7 1 5, 2 1 8  
7 1 4 . 929 
7 1 4 , 85:1 
71 5, 144 
7 H i. 1 1 7  
7H ;, 078 

LET US SE.ND YOU FREE .. A Test in Pronunci&tion " 
Affords }llC'RAAnt f11Hl in<;trnr'tiyf't f'ntprtainment. 

ILL't"STRATED PA'lPIILET A.LSO FREE 
O. 4t C. MERRIAM COMPANY, Publishers, 

Springfield, M8IIII. 

DYKE'S PLOAT PEED 
CARBURETER, $12.00 
Drke hike Yaporizel'. sa.50 up. 
SpIit<lorf .Jump Spark 

Coils. 56.01l up. 
Dyke Porcelain Ping, 85 cts. and Sl.110 

A. L DYKE, 1 402 Pine Street, St. ' Louis, rio. 
Send stamp for Catalog. 

Scientific American 

�ij��l[Ml�l ��l�l��ij[ 
1876-1902 

15,000 Valuable Papers 
JVST PVBLlSHED. 

A LARGE edition of this new cata
logue now ready for distribution. 
Thousands of new papers are 

listed in it, bringing it up to date. Sixty 
three-column pages . Copies will be 
mailed free to any address in the world 
on receipt of request. All Supplements 
l isted in catalogue can be supplied for 
ten cents each. 

M U N N  & C O  • •  
Publishers, 361 Broadway, New York. 

8 D raftsmen , Mechan ical , 
3 D raftsmen,  Structu ral , 
I E lectrical Engineer, 

$ 1 00 
1 25 
1 25 

Draftsmen, Surveyors and Engineers 

will do well to register with us 

THE SCIENTIFIC EXCHANGE 
Room 1 2 1 0  Monon Building 

CHICAGO 

" BACK FIRING " 
WHAT AN EXPERT SAYS : 

The Standard Automobile Supply Cn •• 1112 Betz 
Bldg .. l'hiladelphia. Pa .• Gentlemen :-1 haveg!ven 
your V&euum I:!moke Cap for steam autom· ,bi les a 
thorough and severe t�st. It certainlY fulfils H H  
the requirements that 1 could IIsk. W I  it hIlS com· 
pletely cured the " back firiug " which IUl� been a 
serious defect and anuoyanc" to me. 1 lind ' hat 
the fire is not affected by wind frolll any di rec ' ion 
Imd 1 have had the macoinc out in almost a hurri
cane. It Is all you cl.im for it. (Signed) S .s. 
Wi.lliamson, MechaniclII and l'atent Expert. 2313 
North 33d St • •  Philil. Pa. 

M 
o 
V 
I 

N 

G 

S 
T 
A 
I 
R 
W 
A 
Y 

The J.:levatonl are so constructed that the \Vei�ht of thtl pwcsetlJ.1't:"1"fI tlt"
IICtlndtng' asstAts In raftodng the Ut�ending pnsst'ngerfl: l'omlellnf'ntl�' th .. cost to 11l)erate theto iM ,.m:\�l. !,!ooklt'! fl't't! 1',.(> R!no Int·lIned 
Ele,·.tor ('0 •• �5t " . 80th !iiot .. e�t. �(.·w \ 0 .. J,;.. 

(,lIp" lIp 7 1 4 .  7�O 
Gplll'hlJ!: fl·l t ·ti l �I;,�i: 'I'�" ' it�I'\�'�I�I'I : : : : : : : : : : : : :  71 n. 1 4R 
G(,11(,l'ntOl' 01' m i x i u g'  nth'p, F. H. "·ldml1�·PI' 

Goitthu l\�
·. · ·t:t�·: : · �·t��;I�I;�lt i l�I·I · �f' 'I;l ;l t tl�;" f;)� 7 1 4.flR2 

thl'  lUll llllfne·tm'l' ot. C. O. "·lI t k l w� . ,  . .  71 r., 1 �R 
f;o1f ('Inh. II .  Ii. 'Yh lhwr . . •  " • .  , . . . . . . . . .  7H 'i,22fi 
Holf tl't'R, mold fill' fnl'llIll 1J:. O. ,.\ .  l I ulhrnnk 71 .... !lOfl 
f:.rnfkr, I'ond ,  .T. \Y . :\In ('�· . . . . . • .  , . .  , . . • . . .  714.723 
GrH l n  (·tmvt"�·t'I' • . T. YOJlt . . . . . , . . . . . . . . . . . . .  714.078 
nl'lI l1plhlJl tool. II . •  \. 'Ynl·thi ugtoll . . . . . . . . .  71 4,9�O 
Gun h)'('("('h Illt't'huni�m, n. "�h l'hlll'flt . . . . . . . . 71 t'l.O!lO 
Gnll hrp('('h mf '('llIl n h:m, C. IIolnudl'om . . . . .  7H 'i.07:l 
HU lUllp fn)' �PU c1f'R. f'te·. ,  u.. Pnrkf'R . ,  . • . . . • •  7 1 fi . 1 R5 
IIn rl'n\\·. \Y. n. Pnttpll . . . . . . . . . . . . . . . • . . • •  714. A10 
lIn l'I'o\\' tuoth fII Mtc·l I l 1 1g.  fL  B. R ln h1£'  . . . • • • .  7 1 -l , mll 
H:tI'\'f'Rtf'l'. potato, I·�. 14. :O;C'IUl IH'k . . . . . • . . . . .  71 fi , 1 5R 
Hil t  INlx • • T. A. Pll rk . . . . . . . . • . . . . . . . . . . . . . .  7 H i. 1 M  
Hn t  fURtplwr, ""'. P .  FrIIRPr . . . . . , . . . . . . . . .  , 7 1 !l , 04R 
H n t  fnr'ming mlu'h hH'. n . . T. RI'('\\' t't HI . . . . . 7 1 4 , 773 
Hnt pin • .  T. C. :\1c·]l" l'll lOtt . .  , . . . . . . . . . , . . . . .  71 !l. 1 20 
Hat t il' . . r.  R. & n. R. �!)"�r • . . . . . . . . . . . . . .  71 t7�1 
HHtR. I lttuehllll 'l It fol' 11OhllH� Mtm'k \\'h i lt '  

JlI·PRRlng. \Y. H .  li l "lHhl l l  . .  , . . . . . . . . . .  , 71 fi.flR-I 
Hay I'lu'k 01' WUA'flll , .\ . nl'pc·h�1t·l' . . . , . . . .  71 5,O!l7 
HR�' 1'lI kl' n lUl MtUf'kt,!, . . \. 11 O rn \·I·M . . . . . . 7 1 4 . 70n 
Hny tl 't)dpr fork, ,Yo \Y, �haw . . . . . . . , . . . • .  71 4 . 7!l1 
H�n'l I I /!h t  . . r.  R. !'Itnnton . . . . . . . . . . . . . . . . . .  7 1 4 , 829 
Ilt'n llliA'ht 1 1 1 1 1 1  I ll u m i n n t t 'fl lilgn fur Mtl'Pt 't 

('II I'M, t't(· . . . J. .A .  I hlj.!lWII  . . . . . .  , . .  , . . .  , 7 1  ... . S77 
Hl'utpl'. �t't' not II l r  n 1 ll1 hut w u t l 'l' hl'll tl ' l'. 
I It 'u t i ng f1l 1'11IH''', ( ' .  I. I h l i l  . .  ,· . . .  , . . . . . . . . .  715.020 
nl'lI thl� fm'lHu·('. ( 'onthmOllM, 1 1 .  R, .\ . 

1\: l ' i:'l1'1' . .  , . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  7 1 4 , 7 1 0  
l It - U t l l l g  s�·�tl'llI hot n i l' ( ·ul"il lA'.  K .r., .\111 1 11'11  7 1 4 , 724 
1I . .  l I l'l's. 11I '1h-n l :'IIH'hJA'R. tll 'xihlt ·  IH'1i('nl 

ShllftFO, I 'h· ..  n ppll l'u t U I't  fur tht'  pl'oehl(,· 
t ltllI  I)f ti n t ,  n. TI'onvt' . . . . . . . . . .  , . . . . . .  71 ri, l S0 

l I iJ,rh IJntl'u t i u l  \\,hldl nj.!R. Illt'SUR tOI' IH't'Vput-
. lug hl'pu kll t 1wlI of. \y. R )Ionel.'· . .  , . . . .  , 714.0:�" 

I l I lIgl'. fl'l<,t loll,  .-'. K �Ionll . . . . . , . . . . . .  , . .  7 1 4 , 05fl 
""Iotlng Il lljln l"lltll •• ( ' . W. Hnn t . .  71 4. 701 1 tn 71

4
, 702 

J lOI':'It' hli lltlltJ,:C'. I·IU·I' . •  J. n. J f:ut'lm·k . . . . . . 7 1 a , Otlfl 
Hm'�('�hop, l Iull1l'RR, P. Chl'i�tinI lRKlln . . . . . . . . 71 »,021 
HUl'I'ol('shu(' Im d .  I·pmnvnhlt , .  n. ,J. Clllnm hlA'� . 71 5,028 
lInt n i l'  n l lfl hot wll tl'l' I l t 'utt'r ful' hnURf' 

wal'mill,:r. pte. . ('omhlun tioll, n. C. 
IllllU l)hl't'rM . . . . . .  , . . . . . . . . . . . .  , . • . . . . .  71 4,008 

IInh, whl't'1. .T.  Ii l'n llsM . . . . . . . . " . • . . •  , • • . •  715,087 
1 I.\'fll'ohpllznhlph�·elt' u l lti m n k t l1g MnllH'. f ; ' �!"r1ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

' I1�'clI'O('n l'holl Iml'l1f'r, ,Yo :\lu( ·1.,(I(l . . .  " . .  , . . 
1I�'(lt'o('al'holi hnrnf'r, .T. :\1. "· iMh u rt . .  , . , . , . .  

Impr('RRhlA' mll l·hhlt'. C.  ( 'II l'l toll . . .  , . . . . . . . . 
IIwllhn tol'. C. E. Adai r  . . . . . . . . . . . . . . . . • . . . .  
Intligo Vll tl�. 111'f'pul'ing . .A . ,Yo Pl:l rnf' . . . . . .  . 

Ink hnttlp huMpr, E. n. �n1 tmu nll . . . . . . . . . .  . 

InRPf'tff'idf'R u nci lnnglf'it1t"M to t 1't'pR. f'tf'. , 

7 1 4 . 0:\1 
7 1 4 .722 
71 4.m�.� 
7 1 4 . !im 
7J -l. r�� 
1'1 (;.21 :\ 
71 4,827 

mnc'hitlf'  tor uppl�'hlA' c11H�t, .T • •  J. Ii iRPr . •  71 4,M2 
In tf'l'llwkhlJ,: hou 1'lI. )[. ,Y o \Yolfl ' ,  . ' . . . . . . .  7 1 4 . 0s7 
Jl'fluing Illll('hh)(>, C. <l\Iar(,k . . . • •  " • . . • .  , . • • •  7 H i , 1 0 1  
.Tn l· eln""r� . .  T. � I .  Lon/!. Jr . . . . . . . . . . . . . . . •  71 4.7111 
Joi nt th:htt'ning c1eviC'('. R. Rl'nnnn . . . . . , . . •  7U \,01 2 
.Tum·1U11 hox Rum} gnard, r. :\Jartln , . . • . . . . .  7 1 0, 1 02 
Kt"ritp, "'P' .  R. nrlxl'�' . . . . . . .  , . . . . . . . . . . .  , . •  71 4, �a9 
Jif'l'itp. mUllnfllf'tm'p of f'I'mlf'. ,Yo R. Rl'lxf'Y 714, R;;� 
lil11f'toRf'OPf'. llro.1f'C'tiug. J. n. \Yh l h' . . • • • . . .  714, R45 
K n i tI' ('Ipu u l n g  mltf·hhlfl. Kput & Rntton • •  , • .  714.71 1 

, I';: l l i t
Sf'!:!:,il;�;R·\\,fS:;(:��� n�.

m
G .

l
j��f':�r�

I
,
R

�.e.
r

���� 7 1 4, S25 
1';: " l I tll lg mn,'h lt,,". n. ('. Rp11l • . • • . . • • • . . . •  7 1 4,908 
J, nltting m U f'hhH', n. ",,'P'.  Rnth . . . . . . . . . . . •  715,154 
l.n (·illa Rtnd nud f'�·lf't. comhlnNl. G. L. 

7 1 5, 1 4R 
7 1 4 . 7(;:\ 
71 5.091 
7 1 4 . R40 
714,606 

RpptH�th'l'nn • • . . . . .  , . • . . . • . • . . . . . • • • . • . 

I..:Hl tJ I ' I', ,Yo n. �l tl'nlll H  . . . . . . . . . .  , . . . . .  
,

. 

l.nc1c1pr. f'x tp11Rlhlp. :\L 14IulA'pn . . . • . . . . . . . • .  , 

I.addf'r, Rtf'P, P. I". "·�·lIn . . . . .  : ,  . . . . . . , . . . 

I�flmp. f'lI l'hnrf'thlA'. O.  n. HOWI'Il . ,  . . . . . . .  . 

LHm p. h,,,,11'0('nl'holl \':tpOI' incandpfU'(·nt. "". 
�. Pro.k�)· . . . . . . . . . . . . . . . . . . . . . . . . . . . 714.047 

Lnntf'l'n lightf'l', F. C. Rmlth . • . . . .  , . . . , . . . . 71 !l. 1 00 
Jin tf'h. ,:rH hl• P . . T. Rt'thn f'kpll . . . . . . .  , . , . . . . . 71 4 .fl5-t 
Lathf' l'pltevlng uttnehulP u t .  B. :\1 . ,y, IInn-
L('nl

s
o�:Il;n't�: i;lt;, '  i�I;(i · e:'� l:l;j;I;�t�.· '(:f;I;;�r'ti�g: 't t 4

. 804 A. �. R.mllg� . . . . . . . . . . . . . . . . . . . . . . . . .  71 5.214 
14f'"1 Rhf'f"tR, tnf'n nR ful' j\xtf'ndinA' nnd thi('k-

�nltlg. A. O .  & N. R. K l t t r�dg� . . . . . . . . .  714,71:1 
J4f'ntbf'l'. mlllHlflH'hu'p of H l'tifif'ln I .  G .  R & C. Flll kplI.t" I I I  . . . . . . . . . . . . . . . . . . . • . . . .  71 4,701 
14f'dA'f'r, Rf·p:! rnhlt" • •  T . .. �. "yarllf' . . • • • • •  " "  • • •  7 1 5 , 1 R4 
L�\"f'I . plmnh. O. F. �llIh",r . . . . . . . . . . . . • • • • •  7H.01l7 
141fl' RnyiJlg npnn l'n tnR • . T. Rtl'ukfllf' . . . . . • • •  " .  7 1 4,757 
Lffl'tiri l1lf'tf'r. P. Rnmnfn . . . .  , . .  , . .  , . . • • • . • .  7 1 4 . R23 
Liquid Rf"'llll l'n t m'. f't'n tl'lfngn1. .T . • T. Rerrlgun 715,001 
Loom. Hn tf'hhlR & R'·oll . . . . . . . . . . . . . • • • . . .  71 4.000 
Y.oom shlltth'.  ('o!dwpli & nthln r'\ . . . . . . . . . . 7 1 4 , 676 
Loom Shllttlf' pxehnllA'inA' df'vh�('. C, Brnn 

Pt II I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 4 , r.r,.� 
Loom temnlp huhlhlA' clt'vi<" ' .  Pf'l'kins & [{ ing 714,7:17 

I Loom \\'("ft c1f'tf'('thlA' l1t'vl('(', H, I. Harrl-
nIHil . • . . • . . . . . . . . . . . . . . . • •  , • • • • • • • • • • •  7 1 4 , (;90 

Lnhri('n tor. A. R. Nnl'rl R . . . . . • . . . . . .  , • • • • • •  71 4 ,0·" 
�lngn�"lum sulfll t�. mll klu/!.  II . II. Wing • • • •  71 4,0114 
�rn /!nf'tle  SPPII mtOl·. ('. �oholl . . . . . . . . . . . . . . 71 Ii. 1('.0 
�In t�h \lox.  P. �,'l1pl· . . . . . . . . . . . . . . . . . . . . . . 71 4,740 
)!n toh oat.,. W. W. ")·I� . . . . . . . . . . . . . . . . . . .  71 11.000 
l[H tf'l'i H I  of f'OnRtrl1l'tion. E . Thn (·hf'r " • . • . . •  714.071 
)If'nRlll'i n s:- n l tf'l'natiu,r f'IN·tl'le ("l1l'I'f'ntR. 'M. 

71 11.220 71 4.7r.� 
71 !'i.046 
71 !'i,21 1 

N. Thompson . . . . . . . . . . . . . . . . . .  714.07:\. 
:\Jf'tnl f1l'u wlng n pnl1 l'u tUtot. I·�. ,Yo Vnn�hn . .  
lJf'tnl 10rmlnA' mnf'hhlf', H. \Y. Forslund , • . .  

:\[f'tn l .  tl'pn ting fW1'1l11 • •  T. ),1 . O ' ('nnnOI' . . . . .  
)1f'tnIR from f'omplf'x or Fllllftd Orf'R. ('xtraet-

InA', (,ln ney & l\fn rRlnnd . . . . . • .  " • . . . . .  

)If'tnIR fl'om thf'lr OI'(,S, ohta lnlng, N. R. 
"pith . . . . . . . . . . . . . . . . . . . . . . • • • • • • • • • •  

)ff'tf'r. Rf'f' Elf'('trt(' m(Otf'r. 
)lIrror support. )1. V. nunhnrn . . . . . • . . . . . . .  715,038 
:\IOt01'R, mf'8118 for starting explosion, J. W, 

Hlnr'hl�:v . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 71 4 .002 
'!otorFi. mf'RnA for Rynf'hronb.:lng. F. E, Case 71r;,01 Q 
"otors. stnrtlng Indnetlon. A. �chwartz • • • •  714.�24 
:UotorR. syn('hronb:lnA', I'" E. CaR(' " • • . • • • • •  71 r; . 1 0n 
"onth and no.p �uard. M. B. GoodwIn . • • • •  7H I.O'>2 
)Iowlng machlnp euttpl·. A. ('hnnnJ . . . . . . . . .  71 !'i.020 
:\Imdf' box notf' Rhf'f't lifting mechanism, G. .\. Rl'H f'hhn l1Rf'Il . . . . . . . . . . . • • . • • .  , . • •  " • •  7 1 4 . �"7 

71!\.O�!) 
71 11. 1 02 
71 4.110$1 
71 "'.0.1" 71 !l.1 nl 
71il.?27 
71 4,fln5 

'fJudf'nl InRtrllrnf'nt. Sf'1f nln�'fngt J. Krult . .  
� n t  H n d  hol t. Ii. C .  Amhf'l'Ron • • • • • • • • • • • • • 

�nt lock, .T. T-l. 1.r'ol1l1 l'<1 • • • • • • • • • • • • • • • • • •  
nil  hll l'l l t ' l·. .1 . '·'hdu,'· . . . . . • • • • • • • • • • • • • • • •  on hUl'npr, n. F. Rohf'rtRon • • • • • • • • • • • • • • • •  on hnl'l1f'r. Ii'. N .  "'"nf'OX . . . . . . . . . •  " • • • • • • • •  

on hUl'nl'r, (,I'n(lf'. Rntf'ln nn & "'l"ilson . • • . . . •  
Ore ("o11f'f'ntrathlA' and drf'dA'fng apparatus, A . R. �t�t.on . . . . . . . . . . . . . . . . . . . . . . . . . .  71 4 .7111i 
Orf" ronRtlnJ: f11l·nn('(". A, r. JohnRon , • • • • • • •  '11 n,OAA 
Pl1 f'kn,:rhu! lIul f'hhU'. ,," . H. ]lohlf' . . . . , • • • •  71 4,875 
Pnfnt lind v H l'nlRh Hnd makt11 e'  Rnmr., compo-

sitIon tnr I·Plllovlnlt. C. E11I • . . . • • • • • • • •  71 4. RRO 
Pnppr hox. m�tnl lIn�d. G. Wolt . . . . . . . . . . . . T1 4.0RR 
Pnpf'r rnl('ndf'l'lng m n rhtnf' • .-\. rnmf'ron . • • • •  71 n.01 7 Tlntlf'r fN'iJ hH!' IlHl ('hhw, n. n. \Vt1l 1 n m R . ,  . . 71 4. SU7 
'Pnrf'f't c�Arl'fer. OlmmlJ! & Df'rpnn nf'onrt • • • •  71 !l.O!'l1 
pon.  drnwlnlt dottlnlt. :r. Bos.art-Rnehl! . • • • .  71 11.007 
Phnno2'ranhtf' FC01mder. G .  A. 'Moore . • • • • • • •  71 !l, 1 1 !l  Photo""rnphlc tlm .. r .  il: .  Harrold . • • • • • • • • • • .  7H;.nfll "'nniAtt .  ,A. rATll'n . . . . . . • • • • • • • . • • • • • • • • • •  71 4. RR#l PI1� "rlv .. r. :T. U. Thoma . . . . . . . . . . . . . . . . . . . 71 �. 1 77 
1'>ln(> hflnfltllJr anparat1HlII. W. W. Benson • • • • .  71 1'),000 
PIn .. oonnlln", :T. M. W .. rth . • . • • • • • • • • • • . . • .  7111.222 
PIn .... linin". :T. T. HInd . . . . . . . . . . . . . . . . . . . 7 1 4.!IO:\ 
PIn .. , makln" hutt w .. ld. P. Patt .. roon . • • • • . . 71 4.7�1I 
PIn .. I1nlon. H. E. MRr.h . . . . . . . . . . . . . . . . . .  71 4. 7211 
Planer, E. Rawson . . . . . . . . . . . . . . . . . . . . . . . . .  71 5, 1 45 

TELEPHONES. 

THE SUMTER TELEPHONE MFG. 00. 
Sumter. S .  C., u.  s.  A • 

-Write for catalog and prices._ 

For He.Unl: and Connection for 
hght. PriCi:, �1.5U. 

Goods delh'ered :it once on receipt of price. Ah�o nealer In Tncandesrent Oa.� 
�:��!:Oe:,IIIIR:111:r!�esTI�,1�;t'�:: 
GlIg 'j'rimminj."N. 

J. C. BURKE. Agent, 
1 ·3 Ann St .. New York. 

.. Ferno " 
Odorless 

Gas Heater 
.JA.JA.JA 

will hent an ordinary 
room in 7 minutes nt a 
cost of � of a cent per hour. f¥� 
For Hl'atill/Z. ]1ri('l' • •  1 .00, 

Do You °':.n 
Valuable Rcarf Pin ? 
You must get the 

Hold-on Clutch 
The only fastener that 
insures you against 
robbery or loss 
Simple, secure and 
easily adjusted 

Sample 50 cts. 
Write for terms in quantities 

O.P .  GOLD SMITH & 00. 
Manuf&eturing Jewelers 

33-43 Gold St. 

NE.W YORK CITY 

1 Universal Rc!ary Pooket Measure 
THE ROTARY MEASURE. measures scrolls, curves 

of all It: Ind •• and stral"ht I\nes and worlt: more quickly 
than the Mlle. An addln" device for e.timators. Set to 
zero in a moment. No m()re mathematics required than 
wltb the Mlle. Rapid, accurate. &ttractive, durable. aud 
�teOro-:' g::.�ur::. ItA :::is e��nt�td!' wortb while tu 

STECKENR.EITER. MFG. CO. 

96 Lake Street. Chloe-go, Ill. 

THE GREATEST SHIPBUILDERS 

and LOCOMOTIVE CONSTRUCTORS 
-ARE USER.S OF-

"Seaboard STEEL Castings." 
A GUARANTEE OF QUALITY. 

SEABOARD STEEL CASTING CO •• 

C H E S T E R. .  P A .  

[ 
THE FOREMOST PUBLIOATION 

OF  ITS OLASS 

I] 
Well Edited Handsomely Illustrated 

Weekly ,  $2.00 per Year 

SEND POR SAMPLE COpy 

TH E CLASS JOUUNAL CO. 
393 Broadway, New York 

REVERSING STEAM TU RBINE.-PAR-
son's recently perfected turbine for boats. lIlu.trations sbowinlf detail.. <:ontalned In 8CIENTIl'IC A>lERICAN 
r�:;�tHE':.E:J"d r�'nnt:';wi.[��e!!!.cent., by mall. frow 

TREE, ROCK ... STUMP LIFTER 
W H A T  IT WILL DO 1. Tree 30 ft. hl"h by �1 In. 

�la?!'�t:!Dt���\i��!1i.'!d �yRo':: 
team (no dtgMlnlf). I\. Stumps 
�:!�'i:a����rfl�3tt 'It �r':l 
est t.ree lifter ever p&tented. 6. F&rms quickly and cheaply cleared of bowlders &nd stump.. 6. Operator of lifter earns flO to ,15 per day. Writ� fOGPH�\..�tli4�"'tltorfK I .. IFTEU �O. 000 Main "tred CHARLEIiI CITY. IOWA 

H YATT'S U N IQUE PYROCRAPHY OUTFIT 
REGULAR 
14.00  
VALUE 

This outflt contalns a l l  of the articles shown. In. cludlnl! dlrc(1tlon. and a free tJe.ll!ned practice piece ready to hum. We I[uarantee this outfit to be 
the equal of any FOllr Dolla .. outfit on the market. PYROGRAPHY OR WOOD BURNING Is tbe most useful and simplest of the decorative 
arts. Can be learned by anyone and is both 
remunerative and delllfbtful. 

Oar New Py"ol[raphy Catalol[ Is now ready and will be sent free to any OOdreS". 
H.  A. HYATT, Dept. M.,  St. louiS, Mo. 

Patents , Trade Marks, 
CO PY R I G H TS" etc •• 

Add ..... MUNN 0 co., :.'.,::=�. 0lIl08 of the SCIENTIFIC AMERIOAN a61 Broedwa)'. New York. - Of1l .. : 685 F St., W •• hl� .. Do (). Hand-book s..., Jieo "" Appllcailoa. 

MILWAUKEE, WISCONSIN, UNITED STATES OP AMERICA. 

Original Inventol"l! and Manufacturers of the New P&tent Improved 

Doerflinger Leg, � � 
� � Best in the World. 

? ? ? • • • 

What Do You Want To Buy? 
We can tell you where to buy anythin,- y�u wanL 

Write us for the addresses of manufacturers in ANY line of business. 
Novelties, Special Toots, Machinery, Equipment&, New Patent LABOR SAVING DEVICES. 
MUNN 4 CO., Publlshen of tbe SCIENTIPIC AMElUCAN, 36 1  BR.OADWAV, NEW VOR.K. 

© 1902 SCIENTIFIC AMERICAN, INC.



DECEMBER 13, 1902, Scientific American. 433 
l'lulSUC COWVOUUU, :So H. '-.:nroulgcr • • • • • • • •• ',.LO,I)*. ."" ..................... #_ l'IIl�'lIIg ball, I:l. !iCmpsbllll'7U.llli. 714.918, 715.:lU\i 

15 CENTS Plowattacbment. H. B. MUI·UUCIi .. . . ... . . . 'i10.llV 
1:'1ug Illld l'�c�vt"cl�. N. llal'.IlIlII ....... . . .  l1t.u",,, 

· I:'u"umatlc C"l'l'I�l' system. W. u. 1)avi ... . . n ... ,,!.; 
· l'ule cap. v�uicl�. U. M. !Javi .............. 'iH.U.b GETS THIS l'ul'talJ1c ellgme allU 81lwillg wucllille. wm' 

714.t>:l7 S150.00 AUTOMOBILE bill"d. 1). TUWll�lld et Ill . ....... ...... -.1 .
.
.. -. " ! 

.,.. OLDSBIIBILE-n.lotll c •• t • .,. H ........ C.rr ..... 
Weicht. 800 pounds; range of speed. 3 to 20 miles per hour; expense of runninc. � cent per mile; price. �.OO. 

Potato. (liggCl', 1. 1-'. Tuckel'................ os " ... 
l'ower tl'UlU:lwittiug WCChUlliISW, :). L. Me .. ,.. ... . ,., t:olluch . , .••........................ " .  ,14" v_ 

• 1'uw"r tl'll11swltting Wecllullism • .\I.. IllutklIl •. 41",1(;4 
· l'l'cs�, R. lUl'kl1viz . . . • . . . . . . . . . • • • • • • • • • • •• 'il-!.::;alj 

Ifl'iuUllg ulul l'utillg wacJ.11uctf. MutuwatlC _ 
feeU tUl'. W. li. JulluSlull . ... .... . . . . . .  71u.USI 

l'rilltillg Ilvval·lltus. W. li. ��ylluld ......... 'iH,rH 
1'1'lutlug UCCUl'uUvt: dt:l:ligul:l, l'ull�l' lUi', IS. 

J. �ucll .... ... ... ... . . .. . .. . . . . . ... . . . . 'i14.9UU 
l'rilltillg. wuiticuiur Ul' vulyclll'uwutic. .\I.. 

Uuuuw�tuft ............................ 714.953 
l'rlntiug 1'1''' •• inkillg d�vle". li. H. l'i�rc" •• 114.114-01 

, l'L'iUtillg whet!l, O. !ti. 'ft:VUllUCi· . • • • • • • • • • • • •  714,b;ID 
, l'l'UlJcllcl', duplex, n. B • .A.UiI:lUll • • • • • •• • • • • •  ilO,lUl 

l'l'UlJl'lllllg uPPul'atutJ, CUllVCI·UlJh.' Ovat, J. 
Wbit"sld� ............................ 714.766 

Pumv guv�i'noi' "atn', autuwatic, J. 4. 
Haluwlll . • . . . . . . . . . . . . . . . . . . . . . . . . • • . •  714.1194 

l'umps, I:lbaft belll'in;; tUI' cClltl'ifugal, J. 
Hedlund ............ .................. 7Hi.064 

Pumping cllgitw, F. L, UI'I' . • • . • • • • • • • • • • • • •  115,1:':1 

Pll�J!6�I!S .. f!1Jl( WIll make you more competent to combat with the In
fiuences of the world. It teachllII you how to develop 

PERSONAL MACNETISM eel W I L L POW E R Byleam1nirthe prinCIples of this - great sc1ence failure can be chaDIIed to 1!UClCe88. It Is a marvelous furce, valuable and available 
In every day atfairs of all classes of men. It teaehe,ou how to be a leader. '1'lIe ocience of l'SY-H Y P NO ISM cbratism is not simvly tile power of _ • but the true undellylng power through which hypnotism is madT! po.slble. It Dlllkes trutll of mystery. develoPllrsrsonal inlluence. wil l force, and Is tile key note to self develop. SYCHRATISM ment and success. l'ersonalinstructlon8ln , 
MENTAL SOIENCE, HYPNOTISM :�:'�acr.':l;etb� 
Prof. Vernon. For th08e who cannot a1I'ord the time and expense of 
a trip to Roche8ter we have prepared a oou .... e of COR· F R E E RESPONDENCE iNSTRUC1'IONS. Send fr.r our 
100 PAGE BOOK "Psychic Pl)enomena.of tile Twentieth 

Century." \\ rite for It to-day, It co,nll ft0a nothlns. ThIs i8 a vllillable book contalnlllg tbe ruUlmentary 
Ir�:Os':tf �I;� I'J.��:' �f

o
�s'r'i.';�l�:r���

g r,;n��I::,jSI::�'��J'�� 
Academy of Mental Sclence8 and Vernon Sanatorium. 2208 East . Ave. .RoChester. N. Y., U. IS. A. 

_ trial subscription to 
.1 Send 1& ee.t. (8 2oe. stamps) for a months' ����� ��cE!�,\��:"li'�

a
l��::':.��· . .  �· . . ���?���: m:m SYNCHRONOGRAPH.-A NEW METH-

, ' . "THE BOOK-KEEPER" 
A. handsome magazine for book·keepers. 
cashiers and business men. It will teach .... 
���k�k

c
:e
o
����

g
·S:o���_;,,�t Mc��

g
�:�iii 

Law, Short Cuts. Higher, Corporation and 

. 

Cost Accountinlf. Banking, Business Point. 
erSt Amusing Arithmetic, Lightning Cal. 

•• N •• CAO". EDITOR culations, ctc, .1.00. V •• ,. 
Nineteen other valuable prlzes In addition to the 1650.00 Automobtle 
wUl go to Book·Keeper subscribers. Send your subscription to-4&1_ 
The Book-Keeper Publishing Co" Ltd, 

64 BOOK·KEEPER BLDG •• DETROIT, MICH. , . 
5he Blakeslee 
StealllJet 

Hadlatur ull' vulv.-, 1'. \\'. Leutlle ••• r • • .• • • • 71".0\17 od of rapl(lly tran8mlttinll Intelllilence by tbe alternat· 
Hall Joint. W. 11. FI·Itz . .. • • . . . . . . •• • . • • • .• 7 14.81>1; InR currtnt. A full description of the Interestlnll ap· 
I( 1I j I t K 1" II 714.0W paratu s of ('rebore and Squier. 13 \IIust.rations. SelEN 
It� lI j�l�t: J: "'-'u.';;.::::::::::::::::::::::: 714.91;6 ����� 1�'����i��ch�Ut'��·�!Fe"�; �hln4 &a��. Ul� i��il1�:�:: �: �': Itrt;li�',:.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.: m:�I'� newsdealers. Send for new catalogue. 
Hull Julnt. J. Pr\ep . . . .. . ....... .......... . 71". Ha I' ltailway aud CUl' aut! nlll;,,nll' til' uppliuuce THE WATERBURY thprpfor, A. C. Alber t sull • • • • • . . • • • • . . .  71.Jlkr.1 
Rnllwuy I·ull. W. Leonard ................. 7

7
1

1� '. '
U
'��

.J
· Emery "r.-nder, Hallwuy rllil bed, J. Freund ................ u 1 Q 

Itllilway Signal. W. H. Willton .•••...•••••• 7
7
1
1

�'
,
!,84':'

G : with adjustable table, for lIat surface Uullway sys tcm, pte, electric, W. Robinson. "'I jlrindlng and ftnllllnlnJl'. and for ordl. Hallwuy track a!,pliancl'. H. T. Porter ...... 714.1;20 nary tool grinding. HUIl�\;:[a��: I�t ��·s�l.m 
D�l� .����.

U
.

t
.

I�'�. ���'.�: 715.199' IT &M tOT Catalogue. 
Hallway trillns, SYBtl'W fnr cOIDllUting tOll- BLAKE 4 JOHNSON 

Ilage resistllllC(, in, J. lIe Valy.......... 715,201 
Rake. See HIlY rake. P. O. BOX T. 

WATERBURY. CONN. RIlm. bydraulic, J. A. Snavely .............. 71';.167 :::::�����:r;ro:�>: Rt:!::��,: ?���'. ��e������ 7��:�1A FRICTION DISK DRILL RpllJwt, composition of matter tor usp with. . 
Sentt & Andprson ...................... 714. 7481 

Retaining al)paratlls, H. �mllll . . . . . . . . . . . .. . 715,1651 FOR LIGHT WORK. 
Rl'tnrt dlRchnrglng 8.Ilparntu8, L. BprtrUlld . .  715,004 II •• The.-e Great Ad,,'antaaeRI Rt'voh'pr t .. ont Sight, D. B. W£'88on . •• • . • • • . 715,22:1! The "peed ('an be Inlltantly ('hanK�d fro," 0 to 1600 wlthOa.' • Rhpostat, I..... llackintosh . . . . . . . . . . . . • . . • . . .  71 4 ,927 I 8toPpinIC or 8hiftlll� bdt1l. PO\Vt'r 3PI)ht'11 can be jtraduated Ribbon l'etalner, I'. C. Steinkamp . . • • . • . • . •  7 14,!)6:� 1 to dtin�. with ellllUI Bafd,.·. the Amalie,.,. or largt.Bt drU" 
Rnud b('(l. n. A. Lt' 1-" .. \'1·(' • • • • • • • • • • • • • • • • 714,!t2:l t wit�ln Its ranlCe-a. wODlle'rful econO:H�' h� tim\" anti greM 

· Rocker. platfor.m, ,,". P. Seng ......••.•••.• 714,750: '13\'111.1{ In drill bre:tkagl'. ur l"ellil tnr catalogue. 
: Rollt'r tuhh·, ])IIWf'l' fll'lvt'li. n, �lItldt, • • • 71 ..... 7ilS! "r. F. &- .INn. HAUSE@. co., 
' Rntnry ('ngine, E. e. "Tarn'n . . . .. .••••.•••. 715,221 ! F..st.'\blhlhed 1�1:!. 

Only gasoline lamp in the wo�ld 
lighted direct with a match like 
gas. Made in all styles. 

Such business as agents are.,. 
doing never before knowa. Ex
clusive territory. CataloJllO N. 
C.&ln'Olf mc. UGBT cct'l. Cantou,Omo. 

! Rotary steam mutor, H. R()('sk(· . . . . . .. .. .. .  715,152: 19DD Ruby Street, Rockrorcl, ilL I Rudder, yncllt, G. "' . Swan ................ 715.1 761 _________________________ ---------------____ _ 
Rnlp Hilfl H(IUUI'(', (�omhtlll·(l. I'. :\1. ('1l11nhulI, 71fi,lU-I I 

· Snddle. bnrness. J. J. Cr .. edon ........••.... 714.1;70 • ___________________________________________ " ; Sumlin/: muchlnp, .:. H. 1I,,�'''''''' 7H.XIIfI. 7Hi.2M 
Sasb balance and f asten .. r. Lowery & BlIllngs 714.720 
Suwing llUlchtnp athl(·hllll'lIt • • T. X. Hl'uhnm. nil.oil4 
Sawmill fepd works, S. Edwards . . . • . . . . . . .  714.879 

Too Much Light 
Is the great trouble witb electric globes. You often ",<lotTe a big. brlllht glare when you want 
�:ur�';.�g!f�.

A 
,�:,

o
.:,.�:�g�

a
Wi't'6 turns up and down like ga, and IIts Into allY ordinary socket. 

14 CENTS 
A MONTH 

will pay f or a light all nlgbt. Anybody without 8ldll can U," It. Write and lind out ahout all our Ingenious lamp •• 
Babv F1lamt'llt JlYI�O I prlc�, ID half-dozen lots. 55c. \i6�:m�;d'�!h �1\h��e����D!�.I��it���· :�irti��: Thia Jamp .. ves five� sb::t.b&. 

TheJ�elpS Co .. 8 !lowland St .. Det!2!!, MI�; 

Seatfoifl borse, J. S. Till.· ..................... 714.761 
Reale, eompuUn�, W. F. SUmRell}. . . . . .. . . .  715,172 
Scraper, wb('pled dnmplnJ!. Y. D. JohnsolJ .. 714,71)6 

! Screen banger and lock, R. ·F. Douglass . .  , . .  715,034 
Screw macblne. F. E. "' .. lis . . . . . . .. . . . . . .. . 714,841 

· SPilt •• '. B. R .. dlngton . . . . . . . . . . . . . . . . . . . . . .  715,147 
SenstUzpd platp8, ligh t proof casu for, 

Brooks & Watson . . . . . . . . . . . . . . . . .. . . . 714.860 
S . . ttllng tank or depalltln/: v.'s ... l, J. Randall 714.1122 
Sen-Hire, apparatllR for 1I8f..' In the treatment 

of, H. B. Klllon ....................... 7 H. 801 
�hndc bracket, Window, .T. C. Rarker . • . . . . .  714.1854 
Shad!' hanger. wIndow, S . •  Tohnson . . . • . . . . . .  714.800 
Sbaplng tools of dltfl'I'pnt pattprn •• pattern 

/:rlndln/: apPlirntu. for, C. Kr .. mnltz . . . .  714,R03 
Sbeet mptal can, F. W. Galhralth, Jr . . . . . . .  715.050 
Ships. �tc., tor maktnJt thl'm Ips8 vlslhlf', 

trpating th" out./d ... of, Brush'" Tbllyer 7Hi.OJa 
I Sboe protector. J. A. Ral."'· ................ 714,8 21 
! Sboe upper packing macblne. M. E. l[orrl.. 715.210 � Hhovpl handl("'. anxntnl'�', .J. C. H. GrUlH'r . .  7Hi.Oil6 

Show case. W. G. Flint . . . • . . . • • • . • . . . • . . .  714. 686 
�huttpr worker. A. T •. Chnmplon ............ 714.609 

, Signal waves. amplifyIng electromagnetle. J. 
: S. Stone ..... .... .. . . . . . . . . . . . . . . . . . . .. 714.833 
• Slgnnl wave., apparatus for amplifying .. Iec· 

tromagnetic. J. S. Stone............... 714.832 
Signa IIn/:. apparatus for .selectlve elpctrlc, 

.T. S. Ston'· .................... 714.11:11. 714.8.14 
Slgnnlfng hy eleC'tromagnetlc waves, selec-

tlvP, R. A. .'''""pndpn . . . . . . . . . . . . . . . .. 715.203 
Shmalfn/:. selective el .. drle • • r. S. Stonp . . • .  714.756 
�Iiik clpanln/: devlep, W. Melvin . . ...... . . .. 715.1 07 
�klrt "llpportpr. Lloyd & PIerce . .... . . .. . . .  71 5.098 
Sm'okprs' articles, manufncturing, G. L. 

Flus/n .... .. .. . . . . ......... . • . .  .. . . ... 714. 887 
Snap book. C. A. Ruck . .. .. . . .... . .. ... . . .  714,777 I Soekpt wrench, adjustahle, .T. C. Burgess ••. .  715,014 

• Soda alum. makIng, J. F. Wblte . • • • • • . • . . . .  714,846 

I, Soldprln/: Iron. C. A. Kaiser ................ 715,083 
�olp for hoots or shOf's, "pIked, G. I •. Ph'rce 715.138 
Sound hox for l't'cordlng or reproducIng ap· 

paratus, Rerlln!'r & Snnd .. r" . . . • . . . . . . . .  715,003 
�""pd measure for rotary shatt •. . T. H .. �·d .. . 715.067 
Spinning and douhllng apparatus. R. W. 

Mon"rletf . . . ... < . . . . ... . . ..... ..... . .. . 714.933 
�plnnlnll rln/:. 1\1. E. Sullivan . . . • . . . . . . . . . .  714.966 
SI.lral shaped helically twIsted bodIes. manu-

factnr!' of • .  r. G le.holdt . .............. . 714,890 
!'Iplttoon, f onntaln, J. C. R1nlr . • • ..• • • . • . • . 715.005 
Spittoon. strpet car. R. R. Norwood ........ 715,128 

An fng-Ineer's LI-brary ����:g.""s��\·!·s:�ln:.
oh"rts . .. .. .... .. .. . 714.1151 

SprlnJ:Work din. J. A. Staples .............. 714.8.'JO 
· Rt;l(·kt'r. G. "". " .. orlf"· . • . • • • • • • • • • ••• • • .. 71!'i.2:J2 

Sta .. kpr. wind. C. Hparn ..... .. ..... .. . ... . 715.063 
Stall floor . . T. W. Comhs .................... 714.877 

A
n
u����'1fI�ctl��'�\:'uf�� :::r.3=n��t!?rs �t�am ��ni:!' pnller. �. T. 

h
Klngj ' Ii' 'N" 

t········· m:�� 
HAIIDBOOK on J:lIlllIJ:J:RIII l �!�:f�����:l:::i.2�:��!�:.;;��;� � � � � � � m:rJ 11 111 \I 1111 11 \I Stppl In conIcal Ino:ot mold •• press for <!Om-

: pre".ln/: llo11ld. H. Harmet • • • • • • • . • . . .  714,692 By HENRY C. TULLEY I !'Ite .. rln/: /:pnr. G. A. RIIM\"pll .....•••.•..... 715.1 93 li'lrIIt and Second Editions of 7.000 copies all BOld. StltTpnln/: st .. ln for garment walst8. corsets. 
Third I!Jd ltlon. enhrged pte . . A. �1. Weher ..................... 715,11'17 
and revised, 5,000 copies, !'Itok .. r. m .. ehanlcnl. :r. W. KincaId ......... 714.712 
now ready. 8eot an y- Stove. hot hla.t. R. YOllnll . . ...... . . . . . . . . . 715,188 where on receipt of Sugar manufacture by cf'ntrtfngRl actfon , 

C�=-if'f .. .:!R.fte':t°n:b trentmpnt maRRe clllte of, H. C1aa8sP't.. 714.R6.1 
es. 400 line illustra- !'IlIlt han/: .. r. I,. G. Swan . . . . . . . . . . . • . . . . . .  714.!IR7 �s. Thorongly rell.... SwlvplPlI chaIr. F.. G. WatkIns . . . . • . . • . . . . .  714.784 

ble and pr actical. �.-rln/:p. extraetlno:. J. R. Perry ...... . . . . . . 714.7:18 
Teacller as well a .. ruide. Tahlp. W. T. W .. lIs . .. . . .. . ... ... ...... .. . .  714.1181 
Latest. best and m08t ,Tn hI ... Grppnlaw & Holmp •. . ..... ..•.•..... 715.0.'15 
complete text-bOOlr and ,. , Tanning skin. or hid .... A. J. Pilar .. . . . . .. 715 .139 worlr of reference. It teaches everything in the line of Tarj!'pt trap. magazine repeating. W. D. Ilngineerlng.lncludlng the correct erecting of engines, Trolltner .............................. 715,179 their care and operatIon. also of steam pum ps ; care anu T .. lpnhon... no". C. E. Eo:an . .. ...... . . . . . 7U. /l�0 handllnll of Injectors and Insplrators. All aDout elec- Tpl .. nhone ..... ipm , F l'IwAn • • . .  714 759 �1c������:n�? ���'!n':i I�,."=:�e':Fo'1��:� TplPJlhonp .:,...t.m· sl,",ai j,..1I. C'.' Pi: Pi��n ... 714;681 
enalnllII. holle ..... sbaftlng, pulleys, etc. ! T

pI
P�.:'n� . ������!���� .��� . .'�!��: .?:. �'. ��� 714.1'113 

Handaomely bound In leather and gilt. . Tlwrmo.tat. A. T. L .. Vesconte • • • • • • • • . • . • 714.1'110 
Pocket-book tonn. Thresher. W. A. H .. soe . . . ... . . . . . . • ..• • . • .. 715,IlR8 

I Th ..... hpr tooth fast .. npr. W. W . . Tones . . . . . .  714,,{08 H. C. TULLEY 4:. CO.. TI .. kpt. to /:ood •. hAnd machIne for attach· 
1080 Wainwright Bldg.. St. Louis. Mo •• U. S. A. : In/:. H. G. DRVI •. ; . ................... 715,0:\2 
=-:--===---':------==- -=--=-________ 1 'I'll ... omAmpnta1. R. "alm .. r . . . . . .. .. ... . .. 714,R. 18 

I' ACTS a.bout 00 THE FORSYTH '" '!'Imp hall annaratll •. A. T •. WoO(lworth . .. . . .  715.230 
A " , 'rtmp. r('>('o1'I'1(\I', ,,·orkmRn'R. l'. J. Rtoc-knll • .T1' 714,964 

Parte . Tlrp •. alltomatic pnmp for pneumatic, O. S. 
I.anj!ton . . . .. .. .. .. . .................. 715,094 

TohArC'O halpr. H. W. Hpl/:.AOn . . . . . .. . . . .. . 715.085 
Tohaeeo Iraf ellttlng knlf •• C. Ml11hl •• r . . . • .  7H.729 
'!'onnA"" r •• I.tanep In�I .. ator, J. M. Daly . . . 715.� 
Ton"" .... l't'8lstanee IndIcator. graphIc. J. M. 

D.lv . . . . . . . . . . . . . . . ...... ... ... .. . 7111.197 
! '1'001 hnM .. �.- 1. M. Normand . ............... 714.942 l'I'nothnlrk. :r. E. Hill • . . . . . . . . . • • • • • • • . . • • .  714.901 

Tov lI"ur •• F. K. T. lIfplnpclrp . . . .. . . . . .... . 715.106 
Tov mu.lcal pI"". H. E. F. We.tpnfpld . • . . .  7J4.7611 

, Toy' target and gun apparatus, W. A. Zelch 714.770 

Every Branch of Science 
in its latest developments-all the most recent inventions, 

the processes and discoveries of the last ten years, are 
included among the 65,000 titles of 

-- EDITORS --
Dan'lel CO'lt S'llman LL 0 President .of Joh!,s �opkins University (1876-1901). President 

, . ., of Carnegie InstltutlOIl. 

Harry Thurston Peck, Ph.D., L.H.O., Professor in C olumhia University. 

Frank Moore Colby, M. A., late Professor of Ec onomics in New York University. 

Assisted by nearly 200 eminent editors and contributor .. 

SOME INDISPUTABLE FACTS 
It is NEW, it is not a Revision. 
It is the ONLY new Encyc10predia published in English during the last 

ten years. 
In FULLNESS, COMPREHENSIVENESS and extent and beauty of 

ILLUSTRATIONS, it so far exceeds any other Encyc10predia in English as 
to be comparable only to the great GERMAN ENCYCLOP JEDIA of Brock
haus and the Meyer. 

It is not a Dictionary, a mere word-book, but a true Encyclopredia, a sum
mary of all knowledge, the gist of all learning from the beginning of history 
down to to-day. 

It is copiously and richly illustrated with full-page plates-Ioo of 
which are in color--cuts in the text, maps and charts. The Illustrations 
alone if brought together would make a volume the size of Webster's 
Dictionary. The maps are complete and embody all the latest 
changes in Geographical and PolitIcal boundaries; the charts show 
graphically the facts of Historical interest, Mineral deposits, 
Agricultural products, etc. 

Now In Cours. of Publloation. 17 Royal Octavo Volumes 
15,000 Pages. 

SEND FOR SAMPLE PASE8-PREE 
showing type, methods oftreatment of the subjects, 
specimen plates of maps, colored and plain, illus
trations, names of contributors and information 
regarding a 

Speoiall!18count to Scientlfio Amerioan 
Readers Sub80rlblng Now 
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CRAMER 
Crown 

Plates are 

Traction Increllslag device. electrowugnetle. 
A. A. Honey . • • • • . . . • • • . • • . • • • • • • . • . • •  114.605 

Transformer nnd menus for winding same, 
E. R. Gill . . . . . . . . . . . . . . . . . . . . . . . . . . . .  714.891 

TrIlY, serving, S. Peete . • . . . . . . . . . . . • . . . • . •  715,137 
Trolley catchl-r. E. li. Swlllg . . . . . . . . . . • • . . .  115.100 
Trolley hurl', II. S. DOl' h' . . . . . . . . . . • . . . . . .  715,1)36 

more rapid 'froU .. y prolt·elm·. f'lcctri,·, Hotl'wulI & Pow· 
than an!)' I erM . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . .  7 1 5.071 

h 1 . I Truck. p"ssellgl-r car, 1-:. elllr . . . . . . . • • • • . . •  714,612 
ot er p ate In , Trll<·k. "" l'. I';. 1 '1111". • • • • . • • • • • • • . •  1 H . U1::, 71 .... .  14 

the nlarket Tunnel. Vf'lItilutillg, W. llor .. n . . • . • • • • • • • . • •  11 4,1135 
'Vith this ��P�!�t��y o�I)re:�·l,��

l
�)!).U.l'�: . �: . ���� : : : : : : : :  i��:�!� 

plate clear Valve. W. Meredith . . . . . . . . . . . . . . . . . . . . . . . . 71[;,108 

q,uic:k �:�::: :�r:��d�"M�����l' &; 'Va;;gb�� : : : : : : :  !�;.�� 
pnntlng Valve gear, expJoslvl' ellgilw, ,V. J. Rohh . .  j l " I. I .)o 

Negatives Valve. hydraulic or oth .. r Ollid controllIllg. 
can be Vege��h�: �.it���"��tYk;, : : : : : : : : : : : : : : : : : :  

7 1 5.000 
7 1 4.!)25 
7 H i , 1 09 
71-1,!lI1� 
7H.818 

secured V .. hlcle attachm,,"t ,  W. w. lI .. tte . . . . . . . . .  . 
Vehicle framf', H. Lt'mp . . . . . . . . . . . . . . . . . .  . 

". 
These plates 

are 
especially 

adapted for 
Tourists 

using 
Hand

Cameras 

G. CRAMER IRY PLATE CO. 
Oftlces In 

ST. LOVIS. MO. 
New York I 32 East 10th Street 
Chlca.o : 1211 Masonlo Temple 

San Francisco : 819 Market Str_t 

Veblclp steerlllg nw('huuisw. J. I" . Dury(·a . .  
Veblclt! steering' lU('cbbnIRm, trail, W. F. 

MacGregor . . . . . . . . . . . . . . . . . . . . . . • • . . .  
Vehicle wrpncll. \\' . lA!'� . . . • . . . . . . • . . • . . • . • •  
Ventllatlllg al'llUrutu., H. Krodt·r . . . . • . . . . • .  
Ventilator. J. O. Stunley . . . . . . . . . . . . . . . . . .  . 

71 4.026 
714,022 
714.7 14 
715. 1 69 

V(,,88f>ls, storage ot SUPPUf'S tor submarine, 
S. Lake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  114.921 

Vest. E. R. Wood . . . . . . . . . . . . . . . . . . . . . . . . .  114.767 
Ylolln muting d(," h't', Jo�. BurJ:huh, . . . . . . . . 7 1 4. I);"'.X 
Wainscoting or the Uke. W. S. Satt"rO,'ld . . 715, 156 
Wall hracket. adjustable. G. Holtz . . . . . . . . . . 714.694 
Warp beaw attachwPllt. A. Tourt�lIIer . . . . .  7 1 4.836 
Warp threads, meehanh�m tor uniting the 

ends of. G. 111 11,,. . • . • • . • • . . . . . . . . . . . . .  7 1 4 ,900 
Watch guard, �'. A. Adllm • . . . . . . . . . . . . . . . .  7 1 4,635 
Watches, tool or tl'ulng balanc(' whf'p.Is uf, 

R. D., N"lsolI . . . . . . . . . . . . . . . . . . . . . . . . . . 715.123 
Water In the ea.rth, electrical process of lo-

cating running, F. H. BrOwlI . . . . . . . . . . .  114.715 
Water purlll"r. G. :\1. Davidson . . . . . . . . . . . . .  715.031 
Water purifying Ilpparatus. L. Ilathmann . . .  714.793 
Wat"r j;ube boll('r, J. C. Cooke. 

714,782. 1]4.861. 714.868 
Wax f"nd8, tool for twisting, I·�. KIRH . • . • • •  71 5,OM6 
Well drill. Boothe & Woods . . . . . . . . . . . . . • . . .  114.712 

SENSITIVE LABORATORY BALANCE. w
"l

�io:�s
ut

�
l
.
n
.� .��. ����� .I.� .��

I
��� . ��I: . �: 715.141 

By N. Monroe HopkiIl8. This " huilt-up " labor&tor)' Wheel. See Car wbeel. 
balance ... 111 ... elgh up to one �und and ... \11 tum ... Ith a 

��rm�[::,":
e
g��'. t�VI1:dB�m:;. ��.�

r
.
t�� : : : :  71 4,9�5 

�;arn�
r ��re'.::a�I���"l�· tbe

h
'i.!'eal��'i:�a�� i'{'!t� 114.997 

work 118 ... ell as a .125 balance. The article Is accom- �l���':. ,,�ChJ������: .�: .:: . �����'� : : : : : :  �l!:m 
�r::� �lt::t:�::. 

... 
.p{��e,�:'i�n&'n:!'i�::t''fn vs'::1��� . Wlndo,,' fast .. ner, automatic. A. H. H. Slef· 

TIFIC AMERICAN SUPPLEMENT, No. 1 1 84. Prlce l0 fert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 5,21 7 
cento. For sale by MUXN 4; Co . •  36J. Broad .... ay. New Wlndo ... . creen. F. B. Harrison . . . . . . . . . . . •  714,808 
\' ork City, or any bookseller or ne ... sdealer. : �::::d!�t\��

er
iW�le:enr.e'F�IPlt-';'ieh : : : : :  : : :  m:m 

tS IT WORTH Wrench, .T. J. Quinlan . . . . . . . . . • • • . . • • • . • •  714.741 
Wr"nch. J. L. young . . . . . . . . . . . . . . . . . . . . . . 114.168 
Wrpnch, O. D. Cleveland . . . . . . . . . . . . . . . . . . .  715.025 
Zine sulfld ores. treating. Clancy & Ma .. land 115.023 191 .00 

to never have to search Cor any paper t I fhl. File ROU?h In Your DESIGNS. 
.. Smooths P aces" Bu.lne... Andiron. C. D. Shepard . . . . . . . . . . . . . . . . . . . . . 36,149 

Spwlllg wachlne eHbhl('t, W. C. �·ree . . . . . . 36.150 

I 

PESI( 
�Oth:'��:� \\1a'"::U� ;8e��'!l�

u
:��e�e�oc':n:h:: 

TRADE MARKS. 

Anesthetle produ"tR. certain namoo. A. Roua-
s"au . . . . .  . . . . .  . .  • . .  . • . • . . .  . .  . .  . .  . . . .  . . .  39.397 

Antiseptic compound, Ol('o-Nllphtbol Co . . . . . .  an,:ma 
Automobiles, Olds Motor Works . • . • • • . • • • . •  39.400 
Bevt'I'agps, hrNlktllst fnod, lIatltt..·(·hO(·la ( 'UIII-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 39.371 
Bicycle goods, Ct�rt8tll nawp(], Uultermnll, 

Rospnf"ld & Co . . . . . . . . . . . . . . . . . . . . . . . . . 39,401 
Candles. Dempsey Candy Works Co . . . 30.:169. :I!I,310 
Canned tood 1))'()(hU'tM, ('PI'tuIH 1"11111'.)' Bt'l't) ; 1 I l  

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39,378 
Canned fruit, bt.'rrh's and vegetab1ps, C. 

Shenkberg Co . . . . . . . . . . . . . . . . . . . .  :I!I,:l16, :19,::77 Jt cannot be misplaced, yet ean 'be referred to IQ'l'tantly, without removing It or dlsturb_ Cigars, tobacco, cigarpttt'8, and cberoots, R. 
I:fo t� o

t
���n!:f�;' T�:�=

n
p��= 

n
::: month, lbat bill to collect nen week. that now 

due on tbe lOth,"-a reminder for ev�rythillK nHdlng attention e:lCh day. Slips In desk drawer or can be hung out of the way. Anf. paper worth keeping fa worth the price of this Ii e. �nt anywhere In the Untted States prepaid on recefJ1t of V��: to �::Xit� our 18bor"
o
v�l�s:r��e8, 

FREE .TBll'8INE:..... lol"TlutHo." full 
hfnz:;:

ney-maklng and m o n e y-anv ing 

VETTER DESK 
WORKS F..8TAB. �5 �·rs. 

M. Hsall . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  :;!l.:��f) 
Coro"ts, K. A. M .. lonl . . . . . • . . . . . . . . . . . • . . . .  :I!I,:l!l2 
Dislnf"ctants. Dr. A. C. Danipis (IneorllO-

rated) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :19,398 
Dry goods. certain nllmNI, J. A. Henrn &. SOli :1!I.:l83 
Fabrics, certain l1amro, J.  A.  HparD & Son . .  :m,:lR4 
Fabrics, cotton, Slflmssen & Co . . . . :J9.:UUl to :m,:mu 
Feeding stock, tllrlnaceolls compositions for, 

Star Stock Food Company . . . . . . . . . . . . . . .  39,:181 
Flour, . wheat, T . •  'f'188 . . . . . . . . . . . . . . . . . . . . . . :U •• 372 
Food for horses and cattle9 Cf'rtaln lIamed, G. 

H. Hugh .. s .  . . . . . . . . . . .  . . . . .  . . . . . . . . . . . .  �!l,382 
Food products. cprp .. l. H·O (Hornhy's Ont-

meal) Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �9,374 
Food products, cerf'sl, fruit, find nnt, F. E. �rI1! , Kelsey . .  . . .  . . . . . . . . . . .  . . . .  . . . .  . . .  . . . .  . .  39.375 
FUfnttul'{\ and Interiot' woodwork, To\)(loy .·ur-

nlture Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39.412 
GlaBs, pictnre and window, Belgian Plate & 

Window GlaRR f'o . . . . . . . . . . . . . . . . . . . . . .  3O,41 a 
Hats and caps. Yalp Hat Company . • • • . • . . . •  :l!l.:I!l3 
Insulators. el('ctrl"al. MIca Insulator Co. 

39, 410, �9.41 1 

The Only File Fi l ing Either by Alphabet, Month. Date 
Med

!��" .�
re

��
r
���

on
I.l��:'I<'�Po���

I
� . . ����� . . �

I
.S� :II I . : :'M) 

·or N u mber ALL ON ONE FILE. ! Moolclnal wine. A. Troussalnt & Co . . . . . . . . . .  :19. 41 12 

$citntific Jlmtrlcan 
Building montbly 

VOL. 33. 

Mixing devices. cprtaln namprt,. Natlonnl 
Mannts('turlng & Rnpilly ('0 • • • • • • • • . . •  :;n . ... uN 

Neckwpar and Barathea fabric thpN'for. M. 
W. Lowenstein . • • . . . . • . . . . . . . . . . . . . . . .  , 30, :U)1 

Oats. rolled, A. Forrest . . . . . . . . . . . . . . . . . . . . .  39.373 
\'erfumes. �'Irm of A. Wrlght .  . . . . . . . . . . . . . :111.41 1:1 
Plckle8, A .  I .  Brown . . . . . . . . . . . . . . . . . . . . . . an.:trB 
Rpftectors, rf'fractors, sh8fl('A, canOpif'R, Rnd 

chlwn"y •• E. MIID"pll & f'n . . . . . . . . . . . . .  39.414 
Rf'mMllf'R for ("('rtatn naIDf'(1 dlseafW8, Ostprn 

JAXUAR Y.-JUNE, 190�. ; Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39.400 

2 7 8  I l l u strations. 1 2 0  Pages. 6 Tint-Blocks. i ���;;t; f':;;t:'���:'!!��t:;�('
a
;��(:({yJ��[� ' Ri;'� 39,401 

The Thirty-ThIrd Volume of this heautlfully ll1 ustratoo . Shoe Ce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39, :194 and flnelv printoo !llonthly MlIIl'azlne. cowprlslng the :  Stltr('nllljt rnat"rlal, Warrpn 1·'PHthprbonp Co .  39,:105 
numbers January to JUDe, 1902, ts now ready. Tf'lepbonie s[)pSratu8, � .. rtafn lIamNI, I-Illtc:-h-

• • •  SPECIAL FEATURES . . .  ThP�:::'�:"P�;��:·t��ro��t�':R: · �""d . b;'d;';';';�t�.:.i. :1!l.41 1!l 
1 I.1.USTRATIONS • •  _ R. H""hn Co . . . . . . . . . . . . . . . . .  -. . . . . . . . . . .  :19.415 

'l'he volume contains 6 tlntoo cover page8 and m Tripods. adjusting hpads tor. W. H. Flleh
mu�trationsi Includllll!" manr. fine example. of wann . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . •  :\11._ 
���:��s,

d
i'�����;S, ��::.\�rsv ::: g{a:,ou'b:� 

Wat
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a
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graphs of agricultural detail •• porches. doorways. 

LABELS. ���1��8:;.:'ii��: ��1'1.':1l:lt1����
f
�0':�I�U:::�!.'d

e
.; 

�:!6'I��I����:�:
n !t��t"�ng: t':,�s� ;;::: � 

companloo with (uU sets of plans. "nr. Tumock'A Kldn�y Cur .. , . .  for mooleln ... 
TA LKS WITH ARCHITECTS. • • "H,,'!'�0�.,:,

k
vt��

le�1t�OC;;r�: ;; . f�; ' �" ;"-':dl .. ;'i 9.!lR2 
ThIs Interesting seri •• of conve .... tlon. with eml· . p .... paratlon. Heaton Brothprs . . . . . . . . . . . .  1l.:l1t1 �g�in�C�f��t�b il;' �h

aci:'D:S
e�::tromprl�r� Im- ! "Hetntz'R Malt." for malt, .John C. Helnt,; . . , 9. r,�-t ' 

SUIlu;esttons for Ne� York " ; llr. Wl Inrm°3. F��� I ::ImOf'rlal ,!,rf"8t," for tea. McCart-ChrlRty roo fl. rtRli 
on '"'fbe �ew Tenement House Law()f New York"; .  Tophfl'np, for 0 rhf'umatie rf'mMly. Blau", Il 
11r. f:harle. A. Rich on .. The Oevelooment of the Rrl�kn .. r nnljt Co . . . . . . . . . . . . . . . . . . . . . . . .  9.��1 
8mall CollpJle " ;  Mr . •  Tohn lIalen Howard ,m U Tbq "Zu-Zu," tor cigars, J. R. Isaacson . • . . . • . . . .  9,Mft ; 
Beaux-Arts Architects " ; �lr. J. llonroe Hewlett on .. 'fhe Architect and the M.unic...1pality " ;  and �';,;.�:�%l\�nI;; Mo

rs 
.. on .. The Durahlilty of 8teel : PRINTS. 

E D ITO RIA L A RTICLES. . • "Antlclpatlnn Rack No. 6011 f'on"rPMR PlnylnJr 
�ug!;estivp dlsculi'!l'lons on timelY. sub1ects for the CamR." for plftylng carliA, UnUPd RtRtf'fII 
h"me.hulld,�r : .. Munlclp·.1 Art " :  " Roads and Playinjt Card Co . • . • . • . • . . . • . . . . . . . . . • . . . .  IIRI 
�t;��::s��d �h�S�!�= ��e .��t��D�;' \::i��h: "rnH tO,"," n Pl'nnf'Mo1. · ·  for food prodUf'tR. Ll l th;\' 
n IId'l, .. .. Kit 1 � d B McNpill & J.lbb:v . . . . . . . . . . . . . . . . . . . . . . . . .  !i�� u I R ;  C len �n s Rnd ack Yards." I "Rannan Rhofl'." tor ShOPR. Oray T�lthngrnph Co. fi�4 
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The National Automatio Needle Co. 
commenced actual business in June, 1902, 
by the distribution of a few thousand gross 
of its Self-threading Sewing Machine �ee
dIes. There was otherwise no advertising, 
no agencies. The news spread like wild. 
fire. Those who tried them speak ahout 
the comfort, labor-sadng qualities, and of 
the strength being eq ual to that of any 
other need le.  The result is, as shown by 
the examination made by the note,l char· 
ten�d accountants, �Iessrs. Barrow. \\'ade, 
Guthrie &. Company. hona fide orders are 
on the hooks of the C

.
ompany a!l louilting to 

73.0 1 9  gross, amountlllg to 832 1 .S95, or an 
average of 84,40 per gross, whie!l will leave 
a profit of 82 , i4 per gross or a little over 
8200.000, when these orders are all deli  vered 
awl settlements made. 

This amount of husiness covers a period 
of ahout fi " e months' operations and will 
net ahout 60 per cent. per annum on the 
entire ca pital stock of $[ . 000,000. 

\\'ith a sale of on ly 1 ,000,000 gross out of 
the 6 , .000.000 sold annuallv in the (' nited 
States alone, there would be-a profit amount
ing to ahout 82,000.000 after leaving S75,000 
in the treasury for operating expenses. 

The factories of Troy, New York , alone 
consume 1 . 800,000 needles per annum, and 
'fro,' i s  on l y  one of the hU lHlre.ls of Ameri
can ' towns -and cities whose chief industry 
consists of the working of fahric materials. 

The needle manufactured In' this Com
pan \. i:-; a great improvement o\'er the old
style n eedle in that it is Self-threading ; 
that is to say it can he threaded instantly 
in the dark or with the eyes shut if desired. 

The fonowlng are a few letters of COIn_ 
mendatlon. amonll the many we he-ve re
ceived. The orlllinals can be seen at a.ny 

time In our office: 

""'H ITE PLAINS, N. Y., Oct. 17, 1902. 
NATIONAL AUTOMATIC NEED�E Co. : 

To Whom it JIlay Concern-The Automatic Xeed l e  
has been used in lny house for about 1\\'0 111011 lh:-; 
and is found a l l  that they are representt.'d to he. ea�v 
to thread a n d  " ery cOllvelliC"ut in nll ways and stan;t 
the work as welt as a n v  need l e  that has heen u.ed 
on my machine hefore: I have as yet my fi rst ncedle to break. Yours respectfullv. 

r.lRS. E. F. DOEPEL. 

D m<TON, TEXAS, oct. 19, 1<)02. 
NATIONAL AUTOMATIC NEEDLE CO. :  

Dear Sirs -The Self-Threading �ewing Machine 
Needle is one of the greatest il1\'entions of the age. It is destined to come in general use in every family. 

YOUTS very tntly, 
W. A. PONDER. 

Office of WHITE SEWING IIfACIIINE CD . •  
BOSTON, 1\IA8S., Oct. 2, 1 902. 

NATIONAL AUTOMATIC NEEDl,I, Co . •  
ISO Nassau Street, Nt·w York, N. Y. : 

Gentlemen-I ha,'e h��n trying your Self-Th read
ing Needle ill our ,I \Vhite " Sewi n g  l\fachi l le  and 
find thetn very 5atisfactory indeed, and have qt1itt:' a 
demand for a self-threading needle. 

Have yon appointed a Nnv Eng-land agent ? What 
offer can you make ns to handle them exclusivel\' ? 
An early reply will oblige. 

. 

Yours very tnlly, 
J. E. W,H.LtS. Manager, 

White Sewing Machine Co. 

Bear in mind that we do not come to the 
puhl ic with an untried experiment. Our 
Self-threading X eedle has heen under actual 
test for months past, hoth in pri vate homes 
aIHI in large manufacturing plants ; the tes
timon ial  an.l congratulatory letters with 
whieh our office has heen fioode.l as a result 
of these tests. demonstrates the popularity 
of the needle an. I the demand is constantly 
increasi ng. The National Automatic Needle Company 

WHITE PLAINS.  N . Y • •  Oct. IS. 1902. 
\\-e ha\'e contracted for 200,000 gross of 

needles to he manufactured abroa,l at a price 
which warrants us i n  having the needles 
made in that country even though we pay 
dut\, . 

Organiztd under the Laws of the State of New York NATIONAL AUTOMATIC NEEDLE CO. : 
Gentlemen-Having witnessed the working of 

your Self-Threading Sewing Machine Needle ou 
several occasions. a nd the severe test it was put to. 
upon the fi nest .i1k fabrics and the coarsest waaku 
goods, also its sewing throngh 16 and 32 thickness�s 
of sheeting cloth. I .. m glad to say that its durability 
and practical nsefulness has certainly been demOl;
slrated to my satisfaction. and I am more than 
pleased to be a s1l1all stockhol<;ler ill your company. 

C A P I T A L  

\\'e only desire to sell enough stock to 
get the I�ec,:ssar>- capital to build a factory 
and eqUIp It WIth the proper machinery. 
\\-e now are offering a hlock of the treasury 
stock, full paid and non-assessahle,  for 
$10.00 a share. Within thirty days it will 
ad" ance to $ [ 2 . 50 per share. 

$1 ,000,000. In 100,000 shares of $10.00 e ach. 
FULL PAID A N D  N O N-ASSESSAB LE. 

\Vrite us fot further particulars. 

An American Encyclopedia for American Readers 
A NEW CENTURY demands a new ENCYCLOPE

DIA. As time advances, knowledge increases. 
To sum up that knowledge a new Encyclopedia is 
required . 

• • • • N O "W'  

Very sincerely yours, 
\\ •• P. 1\.l .\.YXARD. 

R E A DY . - . •  

As President Eliot of Harvard says, " The world has been made over since 
1850. " But the greatest advancement has been in the past 15 years ; with the Twenty-Third Edition Revised and Grea�ly Enlarged. 

2 Octavo Volumes. marvelous growth of human knowledge in these recent times, t.he possession of Experl-mental a thoroughly up-to-date Encyclopedia becomes an absolute necessity. Such a 

work is now offered in the new 

���n�����!�l.�f F�!!!!�BR��!!. . Science GOO:: :�;';"n. 

� l11U&trations. 
Cloth Bound. Postpaid. $5.00. 
Half Morocco, Postpaid. 7.00. 

Editor of The Sc!entiflc American, assisted by nearly 300 eminent specialists. 
The Encyclopedia Americana is designed to be for Americans what the Ency
clopedia Britannica is for the British people. 

It is the one distinctively American Encyclopedia. While universal in its 
scope, covering the entire fie'ld of human knowledge and investigation , the ' 
special aim has been to do such full justice to American subjects as to make it 
the standard Encyclopedia for American homes. 

It is' absolutely the latest, the most complete, the best. 

It is up-to-date, authoritative and superbly lUustrated. 
New Text, New Type, New Maps, New illustrations. 

Every article is new, fresh and readable. 

This Great \Vork has received contributions from eminent authorities from 
the Universities and Colleges, from the Government Departments at Wash

ington,  and from practical experts standing in the front rank in the partic
ular fields of knowledge which they cultivate. 

TER MS OF ISSUE .-The ENCYCLOPEDIA AMERICANA is is
sued to subscribers only . A great undertaking of the kind must 

ha" e the cordial support of all A mericans. to secure which the 

puhlishers do not hesitate to approach them directly. They 

offer a work of the highest authority, abreast of modern 

times, emhodying' the results of recent learning, discov

erv, scientific and artistic achievement,  and at less 

price than
. 

works of Inferior value. 

Scien
tific Ame
rican Club. 
170 5th A,·e .. 
N e w  Y o r k. 
Gentl emen : 

Please send lue 
full particulars of 
your A rnerlca.na.. 
a nd the details of your 
s pecial offer to menlher� 
of the Scientific American 
Club. 

NA:\rE . . . . . . . . . . . . . . . · ·  . . . . . .  · . . · 

ADD REsS . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

COlTlplete in 16 Superb Roya.l 

Octavo VolulTles 

Fill out the COUpOIl or write to 
Scientific American Club, 

1 70 5th AYe. , X .  Y. 

Or Volu� Sold Separately : 
Cloth. $3.00 per Volume. 

Half Morocco. $4.00 per Volume. 

EXPERIMENTAL SCIENCE is so well know.n to manf <!f our 
readers that it is hardly necessary now to give a descn{ltton of 
this work. Mr. Hopkins decided some months ago that It would 
be necessary to prepare a new edition of this work in order that 
the many wonderful discoveries of modern times might be fully 

described in its pases. Since the last edition was published, wonderful 
developments in Wireless telegraphy. for example, have been made. It 
was necessary. therefore, that a gCJ<!d deal of new matter should .be 
added to the work in order to make It thoroughly up-ta-date, and WIth 
this object in view some 200 pages have been added. O!' .acc,?u1,1t of the 
increased size of the work It has been necessary to dIVIde It lDto two 
volumes handsomely bound in buckram. It may be interesting to note 
the foll';wing additions that have been made to these volumes :  

Volume I contains in addition to a large number of simple. well 
illustrated experiments. a full description of a ;.( H. P. electriC motor 
made expres-�I)' for illustration in this edition of ..  �XPE�IMENTAL 

ScIENCE." It is an ENCLOSED SELF-REGULATING electnc motor for a 
no volt circuit. It can be operated by a current from a no vo�t Ia':"t 
socket. vielding a full Yo H. P . . or it may he used as a dynamo. u.rnls -

ing a rurrent capahle of operating three 16-can<1.
le P!'wer, no volt lDcan

descent lamps. The ('onstnlction of thp machme IS perfect enough to 
admit of enlarging or rt'ducing its size if desired . . . 

Volume II contains milch on the general subject of elec�nclt�. besides new articles of rv-eat importance, Amonll these the mlb)ect "" 
alternate current machinerY is treated, Wirele!!S Telegraphy and Tel� 
phonv receive attention . Electrical Measuring 1nstnlments, The Electnc 

Clock, The Telegraphone. bperim ents in High Voltag-e. The Nemst Lamp, and Measuring the Heat 
of the fltars nre all thoroughly illnstrated and described. 

The unprecedented sale of this work shows conclusively that it Is the book of the age for 
tea('hers. students. experimenters and all others who desire a general knowledge of Physics or Natu· 
ral Philosopby. 

SEND FOR DESCRIPTIVE CIRCULAR. 

MUNN co ..  Publishers, 3 M  Broadway, New York, 

© 1902 SCIENTIFIC AMERICAN, INC.
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STAMMER 

Sizes 10 inches to 84 inches Swine. 
The only � complete line of standard 
PATTERN LATI1ES built in America. 
"ullt .. carefully as an Engine Lathe. 
W e issue a special cataloe P-l which 
give. aU the details. 

FAY & SCOTT, Dexter, Me. 

IF YOU WANT A 
PHONOQRAPH 

See PAUL HELFER, 
who ha. .. workl::l1 in F.oIli:KJ1l lab'>r:uory f'Jr y�:lrs. 
13 •• ' 3d Ave .. near 87t1t St .. 
4 1 6  6th Ave .. near �;)tlt St., 

:oi'ew York. Expert rt'pairingi \"t�ry r�:ll'\tmaLI�; the most 

Scientific American 

Busin.ess 
M an 
Wante d  

" hcre's a chance for a live man in every town of 10,000 
inhahita nts or O\"l'r to inC'rt:'3St' his presen t incolllt' easily and 
quickly if willing to open an exhibition parlor or stort: for 
the display and sale of 

· ' Keyless Cl ocks " 
They are sel f-wind ing, run for a year, and are jnst being 

introduced to the puhlic. The old kc'y c10cks are going out 
. of date�-these new sty le  will he preferred e,·erywhere. Able 

parties having' $500 or over to invest should write us at once 
and secure: exclusive territory. 
The UN ITED STATES  ELEOTRIO OLOOK 00. 

Executive Office .. I 4 0 1i  Broome Street, NBW YORK (.lITY, V. s. A. 

437 
AC ENT8 WANTED 

THE NATIONAL OIL BURNER AND EQUIP. 
MENT COMPANY 

steam and Domestic Burners and Systems of Feeding 011 10 F urnae'e" 
Equip Plants and Adapt Furnac"s to Fuel Oil. J. G. BRANCH. President. 

Carle'on 801l41nl(, - ST. LOVIS, MO. 
A B SO L U T E L Y  0 � TR IAL. 
6wG,.tlRIeecI Noe eo SIC". 

PRICE, .5.00 
EACH. 

Manufactured b, WALTER A. ZELNICKER In St. Loull. 
IlaIlway. MID and Factory Supplies. 

----- AGENTS WANTED. 

W'LSON'S 
New Green Bone.!. Shell ami Ifegeta"'e GuH .. 

10,. the Poultrrma ... 
Bone Mill. tor making pb_ 

and fertilizer at small cost for 
farmer, from 1 to 40 Ilorse-

flne, �:':id �� lee::ft:��� 
WIILIIUIN BROS., aole M_re., Ea.ton, Pa. 

7 60. Ma����c 
SHOeld, Jr. 

8ROCIO. lr. I . ..  oompleta 
medloal 001 1 moooted 
;:'�t:' ���he:ic�:t::i 
and all the f.atores of 
a more ezpeneiV8 ma.
chine. In case of nerVOU8 di80rtiers. rheu.matlsm, � 

etc. 18 eaeily appl ied by the patient at home with. 
out 88sistance. Any dry or l iquid cel l that w1l1 
operate anf coil will operate SHOCKO. Jr. PrIf''8 1 5e {b7 .ali ia U. 8. 10e addltlo.aI.) 
Send Rtamp for our complete catalogue, electrlcal 
.upplte8'.�.1nam08, CastiD8..& for gas engjnes, eta. 

L. w. C I LLE8 P l Ii ,  M a rlon , I nd. 

WM. �ijRl[R'� �ij�� �ij� 
, D. G. GAUTIER. &. CO •• 

32 Cliff Street, 

II A R I N E  
---....,A N D�---

RAILROAD 
LIGHTING EOU lpr�ENT 

27 1 ·3 PEARL ST.,  NEW YOR K  CITY 

A. S C H RA D E R' S  S O N  
I;;slablished 1841 

32 Rose Street, NEW YORK 
Manufacturer of 

SUBMAKINE ARMOR and 
DIVI N G  APPARATUS 

We carry a complete stock 
of Dresses, Hose and Repa i r  
Sundries. AU orders 6 Ued 
day receh·ed. 

; We make a light apparatus , suitahl e for R A I L R O A D 

��������������������� I 1 m ed B It Hel met �RIDGI;; building.and.inspec-':� 

I 
proY 0 bon, and exanl1nahon of 

submerged parts of VI;;SSI;;LS WITHOUT DOCKDW. 
Blue prints furnished upon applicatIOn. 

I -----------------------------------I RUBBER STAMP MAKING. -- T H I S  
article describes a simple metbod of making rubber 
��':.��:..I�i,!t�cl�

n
����

I
j;� :g�:���r wto ��'i:',::m� 

oerlence In rubber stamp makIng. One illustration. 
Contained In SUPPLEM ENT 1 1  1 0. PrIce 10 cent •. �'or 
sale by Munn &; Co. and all newsdealers. 

ELECTRIC SEWING MACHINE MO-
thr. ,- '1 'he 'n�truct l '  n� and numerOUH i l l m�trllt it)n� of de
tai h� contained in fhiM Hl't ide will enable any meebanic 
of llvern!:.e ability to build an efficient motor that will 
operate II. Kewl 1lJ.!," llIachillt'. 'rhe COtolt 01' materials for 
this mach ine �bO�llct nut eXt...-eeci flve rlollars. See SnEN 
'1' 1 10'1('  A )I t; U U ' A !'; �(· I) I )  ..  K\n;ST, No. l �tO. Price 10 
cents by IUllil. from thiK otlif!e r.nd from all newsdealers. 

SEARCHLIGHT 
Clear View Acet ylene 

Searchlight 
For Steamboats. I'all Doats, 

Yachts. Docks, CUlllpi l lg 
Gronnrl •• Fh-c Hunting. S'gnal 

Lllo\'hts, Locomotive Hea· ,· 
light". etc. W1'ite fur clUa! gue. 
American Acetylene Stove Company 

6 0 3  Masonic Temple 
M i n neapolis, Minn. 

one SVN 

NEW YORK. 

MAN UFACTURERS OF 

Bar and Sheet Steel � �  

of all Grades. 
• • •  STEEL FORGINGS • .• 

THE IMPROVED STEEL BACK RAZOR STROP. 

Is made of the best Shell Horae Hide, 2U x 24 inches 
long, prepared and fill"d with tempered steel. and 
will  keep your razor sharp for years without honing. 

Price by rne..lI. $1.25 
If Ilot satisfactory w ill  refulld your money. 

E. A. LONGDEN & CO., Toledo, O. 

Scientific 
American 
Supplement. 

PUBLISHED WEEKLY. 
THE BRADLEY STENCIL MaCHINE 
Makes Stencils In half 
a minute, at reduced 
cost of one-tenth cent 
each. 

Typewriter No. 2 B -ld Bui l t  on Htandard principle. , Ul with KUpet'lor udvantalles. 
I .::===== ... ===�'l:II� Established 1 8 7 &. 

THIS journal is a distinct publication 
from the SCIE::-;-TIFIC AMERICAN, 
and is designed to extend and amplify 

the work carried on by the parent paper. In 
!'ize and general make-up it is uniform 
therewith, covering sixteen pages, �a�d
somel" illustrated. It has no advertismg 
pages; an� the entire ;;pace is giv,:n up. to 
the scientlfic, mechamcal and engllleenug ; 
news of the day. A year's I?-umbers.(S2) con
tain about 1 , 300 handsome 1llustrations. It 
differs from the SCIENTIFIC AMERICAN 
in that it contains many articles that are too 
long to be published in- the older journal, or 
of a more technical nature. It contains re
ports of the meetings of the scientific so
cieties both in this country and abroad, and 
ahstracts of many papers read before such 
societies. Wh�n taken in connection with 
the SCIENTIFIC AMERICAN, it places 
before the reader a weekly review of the 
latest and most important discoveries and 
the most advanced technical and scientific 
work of the times all ovp.r the world. 
The SCIENTIFIC AMERICAN and the 
SCIENTIFIC AMERICAN SUPPLEMENT 
form a library in themseh'es, and mostly of 
il'Jormation not obtainable in any other 
publications. Samrle copy free. 

A revelation in every I feature Including A PRICE $40.00. 
SUN TYPEWRITER CO. 

239 Broadway. 

In Universal Use by Tltou""nds of Manufacturers and 
Shlppe .... A. J. BRADLEY. Oeneral Saiea Agent 

101 Beekman Street, New York. U. S. A. 

New York. 

Prloe for the S!lpplement, one year, $5.00 
COMEI!fllEO RATES for the  Scientific 

Aifterli:an and Supplement, both to 
one address, for one year 7.00 

All t he back numbers of the SUPPLE
MENT irom the commencement, January 
I, 1!>75 ,  can be had. Price, IO cents each. I 
Th(;:y are never O1,t of print. 

SUllplemelli Catalogue.--This Catalogue, 
new edition of 1'}O1,  gh'es the title and 
supplement number of marly fif/em thousand valuable and importallt Scientific Papers or 
Essays. Sent free to allY address. 

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

ELECTRO MOTOR, SIMPLE, HOW TO 
make.-By n. M. Hopkins. Description of a slDall eJec-

t .  • tric motor devised and constructed with a vi�w to as!iist-

Dyke S Bike Engine Ing amateur. to ruake a motor which 101II'ht be driven 

I with advant8lle by a current derived from u. battery. and 
whicb wouJd hav� suftlcient puwel' to operate II. foot Costing $7.S0 up lathe or any m"chlloe requiring not ove,' one man po,,· 

I er. Wltb 11 ft"ures. Contained in 8(" n 'NTI �1C AM ER. 
Fall Line Bike Motor JeAN SUPPI.Em'NT, No. 64 1 .  Price 10 cents. 1'0 be 

Parts. 
i had at thl. office and from all new.dp.alers. 

A. L. DYKE. 1 402 Pine 51. ' 
St. Louis. 

Send !!tamp for Catalog. 
------ -� - - � .--

S I G N A L I N G  THROUGH S P A C E . 
wlthoot wire •• -An _Icle by W. Preece. describing the : 
new Marconi system of teiegrapblng without wires. 
6 ill ustrations. SCIENTlFIC AMERICAN SUPPLEMENT 
1 1  �4. PrIce 10 cents. For oale by Mnnn &; Co. and .1I 
newsdealers. 

Qual ity·Simplicity-Practicability 
These are the three Important points st.udled In the 
manufactare of the widely celebrated 

CRESCENT SAFETY RAZOR 
. �" _ .� . , ,'.;" . tbat the blade Is � . M . i.�';' \ furged from the OtES(� . !'"':� ��'i!�

g
��,::� 

€!!£: = 8���q:����:f:i 

. G A 4S!£ : �- �  . ty an improved \ Ilk . .  _ • • • ;-. . . .. � . � ' .� . . I ,·ocess. 'l'be .Im-

The Fay & Bowen Marine lllotor Is a 
re�elation to tbo�m who have used others. Re
liable, safe. durable and ellsy to operate. Ite
markable speed cont rol. Best of aU. It .tnrt. 
when "on start tt. N" bandle or crank is used . 
Our patenteel 1�ltp.r Is absolutely unique and 
always Instant nnd pusltive III action. It Is 
renny the only perfect and satisfactory Igniter. 

Motors oomplete from I� to 25 h. p. ready fnr 
Installation. We al.o bullcf hand.ome laollches 
wltb motors Installed and ready to run. Sf,lId ttY/' Oat4log"". 

FAY &: BOWEN 
36 Mill Street, Auburn, N. Y. 

T A N K9 FO R E V E R Y  

, ' " 1 ,lelty is 'sbown In SAfETY R,.u� � � I,: , 1 ,e ease with which 
! v.. �. "  t ce blade csll bead· EltU§. _ . -� 1,--",-_ . �  ju.ted for sbavlng - or stropphlll. 'l'be 

prn�tlhf1lt ... Is thAt every part Is Interchanll'eable and 
ext I'll ul.lt ,ell nre guarantee{1 to flt. Sample by registered 
IllUti for *1.:?5. 

, SOUTH I N GTON CUTLERY CO. ,  Southington, Ct . , U . S,  A. 

Patents, Trade Marks, 
,- CO PYR I G HTS. etc.. 

AdtIreu MIJNN a co., ��a':u'" 
omce of the SCIENTIJ'IC AIIEBIClAlIr 881 lhoadway. New ¥ork. 
IIraDch om .. : 621> J!' st., WaaJabqrtoa, a(l. 

Jfand.book Sen� Free on AppUca&ioD. 

POSSI B L E  P U R POSE 
�':,��ftE�ty '::fI��t

a
:�l;,��� :�';.��ti��

e
ay,':��I,l� ���rb';':�; :rm':,U!l3"�Vthe�e «1:k:'!��,*:�k�f 1l��P{re:�-��: �ll 

r'lads.. Dlstlllerle8, Ureweries. Hotels. Factorie�. Wuterwnrks. 'l'anneries. etc. 
G. M. D.&VIS '" S O N !  PA L.\.TKA. PL.&., U. S. A. 

Locomotive. 
We sell complete Fets of cas-il'gs and parts of 

up.to·date model. Also finished locomotives alld 
stllt'oDllry engineR alJd ca8tmgs. 

C"talogue� 10 cents in sta ... �s or silver. 
SIPP MACHINE CO. Mill Street. Paterson, N. J .  

REIIOH JEWELS 
Are Marvels of Beauty 

Upon receipt of yoar name and address 
a magnlftcent catillogue oontalning near
ly 400 handsvme engravings of _istlo 
and excluslv� design. 111 

F R E E hlgb·cla.s lmltatlon Dia-
mond and Pearl Jewelry 
wI! be mailed 

R£MOH JEWELRY CO.,  B34 Ol ive St., 51. Louis  

Rush's Royal Acetylene Generator. 
Homes Stores Ohurches and Towns Lighted. 
T�'lr��trt

h
i�'it���: IW�.�r:I�:s�����r Acetylene. 

If you wish the he.t. ther .. l. only one. 
Why not let 118 place It In YOllr bome 

50 per cent. P���R than City 11'88 or electricity. 

Our  Mantle Burner for aeet
���:. �2�

wonder. 

J. K. RUSH. 
19 B ristol Street, CANAN DAIC UA. N. Y. 
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-M A D E. AT K E.Y WE.STJ-

These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 

CORTEZ C'IAR CO., lEY WEST. 
--------------

THE NEW 
W I N T O N  

Beyond question tbe most Immrlou. and 
completfIJ high �rade automobile ever man
ufactured In America. 
It will be In tb'l bands of agents and at 
our br&l1cb depots in a very few weeks. 
Twenty H. P. motor. new bo�y deshrn, etc. 
If intere8ted in knowing more, write us. 

THE WINTOX ]IOTOR ('�A RRIAGE CO., 
Factory Hud lieneral Olllces, CLEVELA Nil, D., U.S.A. 

NEW YORK CHICAGO BOSTON PHILADELPHIA 

Free 
Belting 
Test 
. .  Royal Worcester " old· fashioned oak
tanned belts known as the best-initial 
cost highest - operative cost lowest. 
Greatest belt power transmitters the 
world has ever known-50 years repu
tation back of them. 
Let us send you a sample belt t.o test, 
and to be returned. free of expense to 
you if not entirely satisfactory. 

GRATON & KNIGHT MFG. CO. 
Oak Lather Belt Makers, Worcester, Mass. 

J E SS O P'S  S T E  E LTHB\�\RV 
F O R  T O O L S ,  S AW S  [ T C 

W,=, J E S S O P  & 5 0 1':1 5  L �  91 J O H N  ST N E W  Y O R K  

Scalos All vartetles at lowestprtces. Best Baliroad ' Track and WlIIlon or Stock Scales made. , 
����a':,"b'1n,!;,., �1����:',I¥:;:'��fc. S���e ' 

Money. Lists Free. CHICA.GO SOAL E Co., ChicagO. III 

T H E B R I G H T  W H I T E L I G H T F O R  
M A G I C L A NTE R N S  

t�:n��:b�IWI���::g1�!�grl.tg�r::�������. 
1 cent per hour. Send ror copy �'ranlr.lin Institute award 
and lists of Stereopticons, Moving Pictnres and Slides. 

WILLIAllH!, BRO WN &; EARLE, 
Dept. 8, 918 Chestnnt St • •  Philadelphia. 

D IOKERMAN 'S DURABLE 
AMERICAS DESK '"  STOOL CO., rl]'Yi�1 
33 Howard ��:;.J'¥'�r��tt� 4M B'way. 

�������I � GOLD MEDAL 
AT THE PAN.A M ERIC A N  t:X POSITlCt N. ,' 

ITSend for CataIOJ< . .Aj 
Faneuil Watch Tool Company , I 

BRIGHTON. BOSTON, MASS., U. S, A. 

Scientific American 

Waltham Watches. 
" Put a girdle round 

about the world." 
U The Perfedea America.n Wa.tch, " a.n illustra.ted book 

of interesting informa.tion a.hout wa.tches, will be sent 
free upon request. 

America.n Wa.ltham W a.tch Comp�, 
WotltMm, Mass. 

PALATABLE 
WATER-STill 

Prodnce. an absolutely 
pure and aerated wa.
ter for manut'acturina 
or�fl:���ab f:r��e�ny 
ateam boiler. 

Made In all oioe_. from 
�a�r :r �����s distilled 

In .. se In U. �. Army and 
Hospital Martne service. 

Write lor catalogue. 
PALATABLE WATER·STlLL 

COMPANY. 
Boston, Mass., U. S .  A. 

'l'bey can be Instantly attacbed or de-
:;r�rfl.:e ;'g�fi.r�;.er come loose-have a 

lIlu.trated catalollUe on request. 
l"ample pair ot Culf Holders 

sent by mall on receipt of �Oc. 

AllEIUCA� RI�G ('0., Box s. " ·aterbur7, Conn. 

The New England Watch Co. 
A watch ·is an important 

feature in transportation on 
land and lea. Our watches 
are sent into every corner of 
the globe. They are carried 
by the traveler everywhere. 

The novelty of patterns we 
show as well as the range of 
styles places us as leaders 
of the world in the manu
facture of watches. 

We are constantly bring
ing out new designs. Our 
belt watches are the very 
latest novelty in watches. 

Ladies' Enamel watches 
of exquisite design and the 
aaintiest of colorings. 

Men 's and Boys' \Vatches, 
open face and hunting. 

Catalogues on application. 

THE NEW ENOLAND WATCH CO. , 
8ez 2S. Factories: Waterbury, Coaa • • U. 5. A. 

Good Soap-Healthy Skin 
Your skin cannot get along without soap and retain Its healthy cond\t.lon. Nature thrmvs 011' the Impurities of the system through the pores and nothing but good and pure Soap will absolutely cleanse the surface of the body from 

such impurities. FAIRBANK'S GLYCERINE TAR Soap is the best Soap made for tbls pur
pose . It cleanses thoroughly, stimul ates circulation. makcs the skin soft and 
velvety and acts as a general antiscptic. It is made ot Pure Glycerine and Pine Tar, two of Nature's best balms tor skin and scalp. Good Grocers and Druggists will sUPI'ly I?AIRBANK'S GLYCERINE TAR Soap at 5 cents a c ake. It you· have any trouble in finding it write us for a free sample cake, postpaid. 

THE N. K. FAIRBANK COMPANY, DEPT. T. CHICA.GO. 

CALENDAR FREE I 10 gold circles from 10 Fairbank Glycerine Tar Soap . cartons,  or We In sta.mps wlll  secure the Fairy P.late 
Calendar for 1903. This  is the handsomest and most 

���!�� ��b�:�:�hI�r�\���d��t���s ��!l�·an���I���dtlVie��:np����."O�:�d 1����;�lns fonr & 

DECE�\iLER 1 3 ,  1902. 

ESTABLISHED 1 847. 

E. B .  ESTES & SONS 
Eastern 

Woodworkers 
MANUFACTURERS OP 

Handles 
TURNED-WOODEN BOXES, 

LOCKED=CORNER BOXES 
11' ANCY HARDWOOD BOXES 

Office. Sales and Store Rooms 

45, 47 & 93 John Street 
NEW YORK 

C O L D  G A LVA N I Z I N G  
A M E R I C A N  PROCE S S  N O  R O YA LT I £  'i 

::' A M P L E S , ' w I N F OR � IAT I ON  , n  A P PL I C AT I O N  
N I C K E L  .ND 

Electro· Plating 
Apparataa and .'!eriaL 

THO 
Hanlon " Van Winkl. Co •• 

N"wn,·k. l'i .  J .  
136 Liberty St., N. Y. 

00 '" 32 S. Canal St. ChICBllO. 

MOTOR 
OASTING S  

$7.50. p�I��8 
and fnll In<trnc
tI o n s  furnlsbed 
wltb each set 
PI�::e

e �rl�lU C��e 
market. 

GRAVES MOTOR MFG. CO., 1St. Paul, JIinn. 

CuHsAHRnT��:���INE �. 
FOR ANY PURPOSE 

Statlonarlea. Portables. Sawing Outfits. ' 

H:t���!s�?;�:,sG::''br.�mg:e. "'_ 
S�!{g[.;:;::�t!:t �:::�v�;?"'N:/d:.'· ., 
CHARTER GAS ENGINE CO •• Box 14B. STERL ING.  ILL 

Dr e s s  
r o r 
Comfort 

President 
Suspenden 

For the holidays 
are in single PMI' boxes. 
Nice presents. 
Fifty cents and a dollar. 
Ask at favorite shop. 

or post prepaid from 
C. A. Ectgarton Mfg. Co. 
Box 222 G Shirlq. Mall. 

President playiDg cards. unique, entertain1ng. instructive. Ask your dealer. 

j ------------ -----------------------' r:!DAUlLEl (}H-BESLY4(b 
i �rzCuMPJALrs7g���� 

�'Itted with the New Orient 3 H. P. Motor. 
�JlPet1 over 4-0 llnp� per hour. 

The :\Iost Powerful Motor BIcycle in the Worlc1. 
U ... ,.;t(' .fo-r Pm"iirl,1" .'I't. AWllt.'t n"'anted. 

W AL TRAM MFG. CO.. Waltham. Mass. 

© 1902 SCIENTIFIC AMERICAN, INC.




