
Chicago and the Railroad Systelll 
of the Middle West. 

THE CAPITAL OF THE MIDDLE WEsT. -When the first 
American settler, John Kinzie, the Indian trader, 
established himself at the mouth of the Chicago River 
in the year 1803, he little imagined that he was re­
sponsible for the beginnings of one of the greatest 
cities in the world, nor did he know that he had acci­
dentally hit upon the very spot which, by virtue of its 
geographical location, was destined to become the 
greatest railroad center in the world. On the other 
hand, to do justice to this first settler, it should be 
mentioned that the spot which he chose for the home 
of himself and family was a center, even at that early 
day, well adapted for such trade as came his way; 
for as far back as the early days of French exploration, 
the Chicago river formed part of a line of travel by 
which the Indians reached the Mississippi River. By 
jop.rneying up the river and its south branch, a port· 
age of some four or five miles brought the Indians 
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nois and Michigan Canal, and the State was granted 
alternate sections of land on both sides of the camil 
route. The commissioners proceeded to lay out towns, 
one of which was Chicago, which was located at the 
eastern terminus of the canal. The lands were thrown 
open for purchase in the year 1830. Buildings were 
erected, and a movement of settlers at once commenced, 
chiefiy by way of the lakes and largely from New York 
and the New England States. In 1833 Congress made 
an appropriation for a harbor at Chicago; a channel 
was cut through the sandbar at its mouth; and in 1834, 

for the first time, a schooner sailed up the river. 
Three years later the town was incorporated as a city 
with a population of 4,170. 

The canal failed to fulfill the higli hopes with which 
it had been constructed, and indeed it was not finally 
completed until the year 1848; but a new method of 
transportation was at hand, which was destined to do 
for Chicago and the surrounding country all and far 
more than had ever been promised by the canal. In 
the year 1847 the first mile of railroad (running to­
ward Galena, Ill. ) was commenced, and three years 
later there were forty·two miles of connecting lines. 
In February of 1852 the city was connected with the 
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population had more than doubled, the census of 1890 

showing 1,105,540. In 1900 it had grown to 1,698,575 

souls; and the city's area, which in 1837, the year of 
its incorporation, was 2.55 square miles, had increased 
to 190.638 square miles. To-day the population of Chi­
cago is estimated to be 2,572,900, and the assessed 
valuation of all taxable property is $477,921,976. 

CHICAGO THE GREATEST RAILROAD CENTER IN THE 
WORLD.-It takes but a look at the railroad map of the 
United States to understand why Chicago is to-day, and 
has been for many years, the greatest railroad center 
in any country. Situated at the southern end of Lake 
Michigan, which projects far down into the great em­
pire of the Middle West, it not only intercepts all the 
great trunk railroads, which reach with their connec­
tions from the Atlantic to the Pacific, but it forms a 
natural meeting and transfer point for those products 
of the West, which seek the advantage of water trans­
portation to and from the East afforded by the chain 
Of: Great Lakes. In the opening up of the vast unoccu­
pied regions of the West and Middle West, Chicago, 
in common with St. Louis, formed a natural starting 
point for the pioneers and immigrants who were seek­
ing to better their fortunes in a new and undeveloped 

This huge Baldwin freight engine, weighing 800 tons, was built for the Southern Pacffic Railroad. It is capable of h auling at 10 m:ll.es an hour a train of 189 cars weighing, with load, 72 tons each. The train, 
'weighing 10,000 tons. would reach for over a milt' or, say, from City Hall Square to the Battery, New York. The lower cut represents the size of a single car, 000 feet by � feet by 62 feet, that 

would be necessary to contain the load of wheat handled. 

THE MOST POWERFUL FREIGHT ENGINE AND THE LOAD IT CAN HAUL. 

across the divide, and enabled them to launch their 
canoes on the Des Plaines River, down which they 
could pass to the Illinois River and so to the great 
Mississippi. It is interesting to note in this connection 
that the Chicago Drainage Canal, a splendid water­
way 22 feet deep and from 110 to 202 feet wide, fol­
lows approximately this old Indian trading route. 

Whether or no John Kinzie had any conception of 
the great strategical importance of the place which he 
had selected to make his home and drive his bargains, 
subsequent history has shown that this lonely spot in 
the remote wilderness was destined to become the 
greatest meeting and distribution point of that won­
derful network of railways which has grown up so 
rapidly over the whole face of the United States. On 
the opposite bank of the river from the Kinzie home 
the United States government located Fort ' Dearborn, 
a mere stockade containing two ,blockhouses, the first 
garrison of which consisted of one company of in­
fantry of the First Regiment. The settlement at Fort 
Dearborn made but little growth until after the war 
of 1812, and in 1830 it consisted of a hamlet of log 
houses tenanted by less than one hundred people. In 
1827 Congress authorized the construction of the Illi-

East by the Michigan Southern Railway, and in the 
following May by the Michigan Central. The effect up­
on the growth of population was instantaneous. Al­
though between 1837, the year of its incorporation, and 
1840 the city had increased only from 4,170 to 4,479 in 
population, the inception of railroad construction 
proved such a powerful stimulus, that by 1850 Chicago 
had a popillation of 28,269; by 1860, of 109,206; and by 
1870, of 306,605. Then, in 1871, came the GP'Ilat Fire. 
That terrible disaster, by all the logic of human events 
should have dealt a death blow to the city, or at least 
have retarded its growth for many a decade to come. 
'1'hree and a third square miles of the city were swept 
out of existence, and property valued at $187,000,000 

was destroyed; but so far from checking the growth of 
Chicago, the disaster served merely to demonstrate 
the latent resources of the

· 
city, and the unbounded 

faith both of its people and the country at large in 
its future destiny. The wreck of t1;Ie wooden city 
was quickly swept away, and within two years the 
burned area was covered with buildings of the most 
modern type; furthermore, nine years after the dis­
aster Chicago had passed the half million mark with 
a population of 503,298. In the next ten years, the 

country. In this work of development, the railroad 
was always the predominant factor. Starting from 
Chicago, lines began to radiate out over the wide and 
fruitful areas of the great Mississippi Valley, across 
the vast prairies, which awaited only the plowshare 
and' the husbandman to develop their latent fertility; 
and into the far-distant Rockies, where lay hidden a 
vast store of mineral wealth. On the other hand, the 
eastern railroads, as they pushed their way across the 
range of mountains which separates the older eastern 
States from the great Middle West, naturally laid their 
course for Chicago as the natural point of connection 
with the rapidly extending railroad systems of the 
West. Meanwhile, the discovery of gold in California, 
and the increasing enlightenment as to the natural 
resources in timber and agricultural land of the coun­
try lying between the Rocky Mountains and the Pacific 
coast, had led t(} an extensive'immigration by sea and 
oyerland into that country. Railroads were built upon 
the Pacific coast; and it was not long before the sys­
tems of the Middle West began to push boldly through 
the Rocky Momitain range, with a view to securing 
transcontinental connections. The completion of the 
first road of this character, the Union Pacific; was fol-



lowed by the building of the Northern Pacific, the 
Atchison & Santa Fe, the Great Northern, and this year 
the Chicago, Milwaukee & St. Paul completed its trans­
continental connection. Meanwhile, a great north-and­
south route was being built in the Mississippi Valley, 
which ultimately developed into the present Illinois 
Central Railway, by which direct communication is 
afforded from Chicago to the Gulf. 

It is impossible within the limits of the present arti­
cle to enter into the history of the deve�ent and 
growth of the complicated network of railroads which 
i� directly tributary to Chicago; but the claim of the 
city to be the leading railroad center is suggested by 
the following table, which gives the number of through 
Imd suburban trains into and out of Chicago and the 
name and mileage of the various tributary roads. It 
will be seen that out of a total mileage of about 225,000 

miles of the whole of the United States, nearly one­
half, or 100,123 miles, is directly tributary to the city, 
and that, over these roads, a total of 1,294 trains enter 
and leave the city daily: 

Number of RAILWAYS TRIBUTARY TO CHICAGO. 
Traius In and 
Out of Chicago. Name of Railway. 
__ .,.....A...._� 

Sub-
Thro. urban. 

19 

10 

29 

Atchison, Topeka & Santa Fe . . . . . .  . 
Baltimore & Ohio . . . . . . . . . . . . . . . .  . 
Chicago It Alton . . . . . . . . . . . . . . . . .  . 

Mileage. 

9,976 

4,447 

998 
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RECEIVING AND DISTRIBUTING THE FREIGHT. -Else­

where in the present issue we have spoken of the pro­
ductiveness of that great empire of the Middle West of 
which Chicago is the capital. Spread out over the 
twelve States, which in government reports are known 
as the North Central Division of the United States, 
with, their area of 753,550 square miles, and their 
population of over 30,000,000, are between 85,000 and 
90,000 miles of track. Within this area is more than 
one-half of the wealth invested in improved farms in 
the United States, and over one-half of the live stock 
and neat cattle. It produces 78 per cent of the total 
food products and more than one-half of the butter, ce­
reals, potatoes, and poultry that are raised in the entire 
country. Although distinctly an agricultural district, 
it is rapidly moving forward to its ultimate position 
as the leading manufacturing center. Already it pos­
sesses 190,000 manufacturing establishments, represent­
ing an invested capital of over $3,000,000,000, which 
pay out annually between $700,000,000 and $800,000,000 

in wages, and the value of whose annual pllJducts is 
about $4,500,000,000, or about 35 per cent of the value 
of the products of the whole country. As far back as 
1905, the total output of bituminous coal was 81,000.000 

tons, or over 33 per cent of the total amount of bitu­
minous coal mined in the United States. That Chicago 
is the center to which the products of the West and 
M iddle West are carried for distribution and reship-
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the track cOlhmunicates by switches with scores of 
parallel tracks, on which the separate trains are made 
up. This railroad is a complete organization in itself, 
possessing its own locomotives, train hands, and office 
staff; and the system of distribution is probably the 
most efficient of its kind in the world. In this con­
nection it is interesting to note that within the limits 
of the city of Chicago are more miles of railroad track 
than some States contain within their borders. Alto­
gether 2,494.59 miles of track are owned by eighteen of 
the twenty-six lines which center in Chicago. 

CHICAGO'S SIXTY MILES OF FREIGHT SUBWAY. -The 
Illinois Tunnel Company owns and operates sixty miles 
of subway for freight traffic under the bu�iness heart 
of Chicago. Connections are made with all of the 
principal freight and passenger stations of the city, and 
with the docks on the three branches of the Chicago 
River. There are also connections with the basements 
of many of the leading wholesale, retail, and manufac­
turing industries of Chicago. A disposal station is 
situated on the west bank of the Chicago River, from 
which vast quantities of excavated material, refuse, and 
other waste are loaded on scows and transported to 
final dumping grounds away from the city. The direct 
connection of the freight subway and this disposal sta­
tion saves hauling through the streets of Chicago thou­
sands of tons of waste material. The tonnage of 
freight handled to and from tl;le railways through the 

This line, the latest to be constructed to the coast, is 2,17'5 miles in length, was built within the brief space of 36 months . 

.Hridge across the Missouri River at Lombard, Montana. 

THE EXTENSION OF THE C., M. & ST. P. RAILROAD TO THE PACIFIC COAST. 
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81 
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46 

45 

25 

31 

6 

10 

24 

16 

8 

22 

76 Chicago, Burlington & Quincy . . . . . . 
206 Chicago & Northwestern Line . . . . .  . 

Chicago Great Western . . . . . .. .. . .  , 
12 Chicago Terminal & Trans. Co . . . . .  . 

Chicago, Indianapolis & Louisville . .  
Chicago, Cincinnati & Louisville . . .  . 

21 Chicago & Western Indiana . . . . . . .  . 
Chicago & Erie . . . . . . . . . . . . . . . . . .  . 

14 Chicago, Milwaukee & St. Paul . . . . .  . 
12 Grand Trunk System . . . . . . . . . . . . .  . 

253 Illinois Central . . . . . . . . . . . . . . . . . .  . 
91 Chicago, Rock Island & Pacific . . . . .  , 

New York Central Lines, includ­
ing: -

46 

8,950 

9,665 

1,457 

258 

578 

284 

50 

2,383 

8,659 

6,212 

6,201 

7,525 

Michigan Central . . . . . . . . . . . . . . . .  12,524 

Lake Shore & Michigan Southern . } 
22 

Chicago, Indiana &; Southern . . . .  . 
Minneapolis, St. Paul It Sault St. 

Marie . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,889 

Pennsylvania Lines, including: 
Fort Wayne Route . . . . . . . . . . . . . . .  ( 

11 235 
Pan Handle Route ....... - ....... r ' 
Pere Marquette . . . . . . . .  _ .. .... .... 2,318 

Wabash Railroad _ _  , . • • • • • . . . . . . • . 2,514 

641 753 100,123 

ment is shown by the statistics of the Chicago Board 
of Trade for 1908, from which we learn that in that 
year the railroads brought into the city over 10,000,000 

barrels of flour and 239,000,000 bushp'� "jI wheat, corn, 
oats, rye, and barley, of which over 9,000,000 barrels 
of flour and over 180,000,000 bushels of cereals were 
reshipped by lake and railway. In the same year over 
3,000,000 cattle and 8,652,000 hogs were received at 
the stockyards by rail. Of potatoes over 12,500,000 

bushels, and of hay some 300,000 tons were brought in, 
mainly by rail. Limits of space prevent any further 
statement of statistics, but enough has been quoted to 
give an adequate impression of the enormous quantity 
of freight which day by day enters the city, either for 
home consumption or for reshipment to other ports. 

Chicago has solved the problem of redistribution and 
reshipment admirably by the construction of a belt rail­
road, which extends around the city, and connects with 
each of the railroad freight terminals. As the trains 
roll into the various yards, they are broken up, and 
the various cars sorted out and rearranged according 
tll the particular railroad over which their journey is 
to be continued, or the particular point within the city 
at which delivery is to be made. The resorting of the 

cars is done in some cases by gravity, the cars being 

started down a. gentle incline, at the bottom ot which 

tunnel has shown a steady increase during the last six 
years, and has decreased the hauling by teams through 
the city. Whether the bore of this tunnel will be en­
larged to accommodate passenger traffic, as well as 
freight traffic, is one of the problems now under con­
sideration; but it seems reasonable to expect that a 
start will be made in the near future on some plan to 
handle the immense passenger business within the 
city underground, and thereby relieve the congestion 
of the streets. 

RAILWAY TERMINAL FACILITIEs. -Until recently the 
terminal facilities for passenger service in Chicago 
have not been commensurate either with the impor­
tance of the city or with the size of its passenger 
traffic. This condition, however, is being fully cor­
rected. The president of the Pennsylvania Railroad 
rfcently announced that a new station would be built 
in Chicago, and that the work would be started at an 
early date, and pushed to completion as rapidly as 
possible. The cost of the new Union Station is to be 
about $25,000,000, and it will be occupied by the same 
railroads that now use the Union Station -the Penn­
sylvania, the Chicago, Milwaukee & St. Paul, the Chi· 
cago & Alton, and the Chicago, Burlington & Quincy. 

The Northwestern Railway is completing 'a. ,20,000,­
(Oontinued on page '4611.) 
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ous inland and Great Lake grain ware­
houses for transporting the grain horizon­
tally from one part of the warehouse to 
the other. Thus, when the wheat is shov­
eled out of the railway car into a spout 
below the open door, it will frequently 
happen that the transfer takes place at 
some distance from the particular one of 
the twenty elevator legs by which the 
grain is to be lifted to the top of the bin. 
In this case it will be. allowed to fall 
through onto a broad traveling belt of 
the kind shown in our illustration, upon 
which it will move swiftly until it reaches 
the spot at which it is to be delivered or 
"tripped." Here the belt will pass over 
a set of pulleys arranged above one an­
other in such a way that the grain can be 
shot off the belt for such further hand­
ling as may be desired. In this particu­
lar case it will be delivered to the boot 
of the elevator, carried up, and discharged 
to its own particular bin. 

Time saving is a great consideration 
in these huge warehouses, and one of the 
most interesting features is the system 
of swinging distributing spouts, interven­
ing between the receiving and weighing 
bins at the head of the elevators and the 
huge honeycomb of storage bins below. 
One of our views shows these spouts, 
hinged below the floor of the top story 
of the building and capable of being 
swung around and over the top of the 
particular bin to which the grain is to 
be delivered. This arrangement is one of 
many ingenious arrangements by which 
the enormous mass and weight of grain 
can be received, weighed, placed in its 
own particular bin, drawn away there­
from, lifted, transported horizontally, and 
finally delivered to car or steamship in 
the least possible time, with unfailing 
accuracy, and at the minimum of cost. 

In the above description we have traced 
the grain from a farm in the Middle West 
to the hold of the steamship that would 
carry it to Europe. As regards the gen­
eral system of receiving, selling, and dis­
tributing the grain, the same methods 
apply to the wheat which is consigned to 
the great flour mills, say; of Minneapolis, 
or to any of the centers in which it is 
prepared for the consumption of the 
masses. 
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Do 'ou Dali,ar Goods" 
We have not found a business in which the 
Rapid Commercial Power Wagon does not save 
money compared with the cost of delivering with hones. 

Giving satisfactory service in 52 different lines of business. 
Saving money for their owners every day. 

If you deliver goods in any shape or fonn, it is not a 
9!l�stion of whether or not a Rapid Commercial Power 
WagoD will save rou money-it is simply a question of which 
kind of a "Rapid' will best fit your business. 

Write us the nature of your business. State how many wagons 
or trucks you now use and how many men are required on each, 
and our Traffic expert will send you an accurate analysis show� 
ing the comparative cost and the definite saving, between doing 
business the modem "Rapid" way and with the use of horses. 

Rapid Motor Vehicle Co. 
1112 Saginaw Street, PONTIAC, MICHIGAN, U. S. A. 

By All Means Investigate 

The Lambert Friction-Drive 
Before You Buy Any Other Car 

There are five models to select from, ranging from $900 to $1700. 
Model 36, for five passengers, at $1275, is shown above. 
It has a straight line body with a square front dash (very popular in the 

best 1910 Models). 
A wheel base of I 10 inches. 
A tonneau that appears to have been made for a seven-passenger instead 

of a five-passenger car. 
Twenty-p.ight to thirty actual horse-power. 
full elliptic springs in rear with semi-elliptic in front, giving to the Car an 

element of ease rarely found in any but the highest-priced cars. 
A positive self-starting device that is added to the regular equipment at 

slight additional cost. 
full equipment. 
for good roads or bad roads, for hills or sand, or big loads, the Lambert 

friction-Drive operates with less annoyance, takes hold better and is far less 
liable to breakage than is the case with any other known form of transmission. 

furthermore, the extreme simplicity of the friction-drive makes it by odds 
the most economical transmission for the motorist. Not only are there no 
costly gears to replace in case of .. stripping," but should the friction-band 
become worn or injured, it can be replaced for about one-twentieth the cost 
of new gears. 

.send for detailed information. 

BUCKEYE MANUFACTUruNG COMPANY 
1814 COLUMBUS AVENUE 
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Legal Notices 

INVENTORS are Invited to communicate witb 
Munn & Co .. 361 Broadway, New 1 ork, or 
62li F Stree t ,  Wa s hington, n. C., In regard 
to securing valid patent protpction for their in­

ve n tio ns. Trade-Marks and CopyrightM 
reglatered. Design Pa tents and Foreign 

Patents secured 
A Free Opinion as to the probable patenta­

bility of an Invention will be readily ,,\ven to any 
inventor furnishin� ns with a model or sketch and 
a brief descril}tion of the device in question. All 
communications are strictly confidential. Our 
Hand-Book on Patents will be sent free un 
request. 

Ours is the Oldes t agency for securing patents; 

it was established over sixty years ago. 

MUNN & CO., 361 Broadway, New York 
Branch Office. 625 F St'l Washington, D. C. 

Bearing for trough conveyers, etc., roller, H. Bentley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 941,972 Bearing, roller, H. Hess . . . . . . . . . . . . . . . . . . . . 941,636 Bear��fi�' E�eG��C��� . �����������. ��l��. ���� 941,632 Bed, folding, L. B. JelIcott . . . . .. . . . . . . . . . . .  941,879 Bed, folding, J. H. Edmonds . . . . . . . . . . . . . . . 941,982 Bed, invalid, J. H. Comer . . . . . . . . . .  , .. .. .. . 941,620 Bedstead mount bulIlng machine, J. F. Gail. 941,706 Belt, drive, A. G. Kolbe . . . . ............... 941,786 Bench dog, E. A. Schade . . . . . . . . . . . . . . . . . . . 941.816 Bill holder, I. H. P. Colleen . . . . . . . . . . . . . . .  941.559 Binder, G. P. Wigginton . . . . . . . . . . . . . . . . . . .  941,481 Binder, Wigginton & Hodges . . . . . . . . . . . . . .. 941,482 Binder attachment, self, E. Pennington . . . . 941,945 Binding post. L. Steinberger . . . . . . . . . . . • . . .  941,893 Blind stop, H. L. Br'adle ..... . . . . ......... 941,552 Boat, C. HolIman . . . . . . . . . . . . . . . . . . . . . . . . . .  941,923 Bobbin holder, S. W. Wardwell . . . . . . . . . . . .  941,595 Boilers, engine setting for horizontal, G. W. Morris . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  941,460 Book, manifolding copying. Whyte & Rau . . 942,023 Boot and .. shoe forms, holder for, T. F. Mc-
Cann ... .. ................ .... . . . . . . .. 941,72:1 Bottle caps, device for removing, Forsyth & Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  941,865 Bottle closure, Richards & Ahnfeldt. . . . . . . .  941,651 Bottle neck protector, V. Durand, Jr . . . . . . . 941,769 Bottle, non-refillable, E. B. Barner . . . . . . . . .  941,551 Bottle, non-refillable, Jenssen & Weitzel. . . . 941,994 Bottle receptacle, milk, A. GI. Brodhead . . . .  941,853 Bottle stopper, D. Landau . . . . . . . . . . . . . . . . . .  941,788 Bottle, telltale, Midbo & Gulbrllndson . . . . . .. 941,890 Bowling alley pin setting mechanism, L. A. Brigel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  941,611 Box or container, J. F. Byrne . . . . . . . . . . . . . .  941,356 Brake apparatus, fluid pressure, M. Corring-ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 941,914 Buckle, L. H. FisheL . . . . . . . . . . . . . . . . . . . . .. 941,702 Building block, E. Chapman. .. . ... . ... . .... 941,617 Building block and wall, �'. J. Schuster . . . . .  941,656 Buoy. automatic locating, Marcou & St. Peter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 941,377 Bushing and check valve, combined reduc-ing, W. S. Jacobs . . . . . . . . . . . . . . . . . . . . . . 941,713 Bushing for pulleys, gears, and the like, H. G. Wolf . . . . .. . . .. . . .. . . . . . . . . . . . . . . . .  941,602 Cab Signal circuit, P. J. Simmen . . . . . . . . . . .  941,541 Cabinet, envelop, H. K. Smith . . . . . . . . . . . . . 941,736 Oableway, T. S. Miller . . . . . . . . . . . . . . . . . . . .. 942,038 Calculating machines, index plate for, J. Graber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 941,774 Calendar, E. C. Mahon . . . . . . . . . . . . . . . . . . . .. 941,719 Camera, I. O. Perring . . . . . . . . . . . . . . . . . . . . . .  941,688 Camera, H. V{. Conner . . . . . . . . . . . . . . . . . . . .  941,696 Can cap dropper, E. M. Cobb . . . . . . . . . . . . . .. 941.357 Can closing device. J. H. Pelletier . . . .... . . .  941,533 Can heading machine, J. Brenzinger . . . . . . . .  941,755 Canceling machine, letter, L. Blessing pt al. 941,848 Candy pulling machine, H. S. Brewington . . . 941,610 Cane, wax-like product obtained from sugar, A. Wynberg . . . . . . . . . . . . . . . . . . . . . . . . . . 941.401 Canopy frame having doors, W. S. Davidson 941,765 Canopy, ventilating, J. N. Moody . . . . . . . . . .  941,685 Car, E. S. Bucknam . .. . . . . . . . . . . . . . . . . . . . .  941,855 Car bolster. C. H. Anderson . . . . . . . . . . . . . .. . 941,691 Car controlling system, electric, A. B. Stit-zer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  941.391 Oar coupling. C. H. Tomlinson . . . . . . . . . . . .. .  941.965 Car, dump, S. Otis .. . . . . . . . . . . . . . . . . . . . . . .. 941.381 Car fender, J. D. Wright . . .. . . . . . . . . . . . . .. . .  942,027 Car fender, air actuated street, J. M. Clancy 941.497 Car fender, street, A. L. Mazzanovich .. � . .. . 941,527 Car fender, street, G. J. Fleissner . . . . . . . . . .  941,984 Car for transporting ore or other material, W. C. Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . . 941,405 Car, hand, J. D. Kerr . . . . . . . . . • . . . . . . . . . . . .  941,420 Car heater, J. F. McEtroy . . . . . . . . . . . . . . . . . .  942,040 Car, passenger railway, L. E. Paden . . . . . . . .  941,807 Car seats, - wear strip and retainer for secur-ing coverings to the frames of, F. H. Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  941,875 Car wheel, motor, G. B. Winter . . . . . . . . . . . .  942,025 Cars or the like, system of precooling fruit, A. Faget . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 941,443 Carbureter, A. H. Warmsley . . . . . . . . . . . . . . .. 941,393 Carbureter, J. H. Cooper • . . . . . . . . • . . . . • . . . .  941,406 Carbureter, C. G. Leonard . . . . . . . . .. . . . . . . .. 941,424 Carriage, folding baby, A. W. Loshbough . . .  941,374 Oarrier. See Stereopticon slide carripr. Cash register. W. H. Muzzy . . . . . . . . . . . . . . . . 941,378 Catabguing system, R. T. Close . . . . . . . . . . . .  941,499 Cement block for wall structure, W. L. Davidson . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 941,624 Cement, process and apparatus for artifi­cially aging or seasoning Portland, T. A. Edison . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  941,630 Chair, Berzon & Goldberg . . .. .... . .. . . . . . . .  941,555 Chair, C. L. Grellick . . . . . . . . . . . . . . . . . . . . . . .  941,919 Check controlled mechanism, F. C. Kainer . .  941,716 Ohocolate confections, machine for the manufacture of, A. H. Savy . . . . . . . . . .. . 941.537 Churn, D. Rees . . . .. . . . . . . . . . . . . . . . . . . . . . . .  941,948 Cigar, self-lighting, D. GI. Vale . . . . . . . . . . . . . 941,966 Cigarettes, etc., machine for packeting, E. 

L. Bracy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  941,490 Clamp, D. A. Ducharme . . . . . . . . . . . . . . . . . . . .  941,504 Clod crusher, C. G. Stelzer . . . . . . . . . . . . . . . . .  941,740 Clothes line hanger, G. T. Van Riper . .. . . . .  941.8118 Clothes rack, suspended, B. B. Bosworth . . . 941,909 Clothes wringer, A. Lovett . . . . . . . . . . . . . . . . . 942,001 Clutch, G. W. Brubaker, Jr . . . . . . . . . . . . . . . .  941,973 Coal. briquetlng, C. E. Hite . . . . . . . . . . . . . . . .  941,454 Coa ting machines, holder for liquid, R. A. Beausejour . . . . . . . . . . . . . . . . . . . . . . . . . . . . 941,607 Coin collector, A. M. Farnsworth . . . . . . . . . . . 941,509 Coke drag, S. Richter . . . .. . . . . . . . . . . . . . . . . .  941,885 Coke oven door, W. O. White . . . . . . . . . . . . . .  941.398 Collar, H. C. Miller . . . . . . . . . . . . . . . . . . . . . . . . 941.79.') Comb, M. E. Purdy . . . . . . ... . ......... . . . . .  941,586 comr�:l.n�e9anr�e c&tWifli:���i.��, . .  t.y.p.����r:�: 941,384 Concentrator slime feeding device, J. B. Green . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  941,918 Ooncrete building construction, R. V. Woods 941,837 Concrete construction, metal tie for, "E. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 941,616 Concrete mixing machine, R. G. Leverich . .  941,998 Concrete pavements. laying. F. S. Lamson . . 941,886 Concrete pile, reinforcer, T. Stpdman . . . . . . .  942,018 Concrete wall mold, D. A. Marshall . . . . . . .  , 942,004 Containing can, W. H. Hoyt. . . . . . . . . . . . . . . . 941,781 Conleyer, F. Eberhart . . . . . . . . . . . . . . . . . . . . . .  941.364 Coop, poultry. J. A. Emert. . . . . . . . . . . . . .. . .  941,507 
(Oontinued on page 454.) 
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present a big problem to Chicago termi­
nal lines and a popular subject with the 
people and the newspapers. Although an 
ordinance was passed by the City Council 
compelling. Chicago railroads to provide 
other than steam power within two years, 
it is frankly stated by the authors of the 
ordinance that they appreciate that the 
work cannot be done within this time, but 
that they hope to see a start made toward 
electrification of Chicago terminals. At 
present the fight is centered on the Illi­
nois Central Railway, the trains of 
which run along Chicago's otherwise 
beautiful lake front. The smoke and 
noise from the frequent suburban trains 
on the Illinois Central at the city's front 
door have accentuated the popular de­
mand for a change in motive power. 

Scientific American 

The NEW INVINCIBLE SCHACHT 
Three Cars In One 

NOTE THESE FOUR FEATURES: 

FIRST:-Its price, only $875. No other car on the market selling 
at anywhere near this price has the style, the real automobile appearance 
that this car presents. (Most cars at this price belong in the" near-car" class. ) 

SECOND :-As a Ru .. about, it is an ideal car for the business or 
professional man, or the farmer who wants a light, handy car for business 
purposes or cross-count.ry trips. 

THIRD :-With eurrey-aeat attachtnent it supplies a roomy four­
passenger family car with no extra cost. 

FOURTH :-With parcel delivery attachment it becomes the 
handiest general utility car on the market, and will be a big favorite with 
merchants and farmers who have constant use for a car of this type. 

Let us send you additional information about this excellent, general 
utility car. 

SCHACHT MANUFACTURING COMPANY 
2700 SPRING GROVE AVENUE CINCINNATI, OHIO 

DECEMBER I I, I909. 

Cord terminal, F. Parsons . .. .. .. . . . . . . . . . . .  941,808 Corn husking implement, S. B. Dykes ... . . . . 941,505 Corn sheller, W. J. Moore . .......... . ..... .  9�1,798 Cornice brake, G. C. I (eene . .  . . .  .. .. .. .. ... 941,783 Couch and bed, convertible, L. B. Je!l'cott.. 941,878 Couch, electrovibratory, W. A. Church . ..... 941,673 Cradle, C. H. Johnson . . . . . .. ... . .. . . ... . . . .  941,927 Cream separator, centrifugal, P. L. Kim-ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  941,881 Cream separators, drum for centrifugal, J. 
& A. Persoons . . ... . . . . . . . . . . . . .. . . . . . .  941,809 Crib, J. B. Stalter . .. .. . . .. . .. . .. .. . . . . . . . .  941,429 Crushing machine, flexible, H. E. Gregg . . . •  941,71.0 Cue, R. J. Preast . .. . . . . . . . . . . . . . . . . . . . . . . .  941,728 Cultivating machine, Koszegi & Szechenyi . .  941,422 Cultivator, G. M. Roper . . . .. .... . . . . . . . . . . . 941,589 Cultivator, J. Hobson, Jt . . . .. .... .. . . . . . . . .  941,678 Current apparatus, alternating, W. Stanley. 941,467 Current collector, underrunning, S. B. Stew-art, Jr. . ... .... ................ ....... 941,390 Current meter, alternating, W. Stanley . . . . .  941,469 Currents, means .for reC'tifying single-phase, J. I,. Woodbridge .. .. . . . . . . . . . . . . .. . . . . 941,599 Cutter bar, E. J. Wolfvom . .. ... . .. . . . . . . . .  941,400 Cutting tool for applique work, W. Vogel . . .  941,967 Cycle, motor, J. E. Allen . . . . ....... . . . . . . . .  941,903 Dashboard brace, F. H. Hosay ........ . . . . . .  941,711 Dental engine handpiece swivel, A. W. Browne . . . . . . . . . . . .. .......... . . . . . . . .  941 .612 Dentistry, M. R. Koons . . ... . . . . . . . . . . . . . . .  941 .718 Die cutting machine, D. P. Robinson . . . . . . .  941,953 Display cabir:et, L. W. Welch . . . . . . . . . . . . . .  942,022 Display rack, inclosed, W. K. Williams . . . . .  941,483 Display sheets or curtains, frame for, L. C. Davidson . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 941,622 Distilling wood alcohol and other products, apparatus for, B. R. & M. J. Lyster . . . .  941,641 Distributing machines, apparatus for the control and the registration of the opera-tions performed by, .0'. 1. F. Soulage . . . .  941,892 Door check, C. L. Butler . . . .......... . . . . . .  941,492 Door check, R. W. Hubbard . ........ . . . . . . .  941,782 Door closer, W. W. Bjorling . . . . ... . . . . . . . . .  941.907 Door fan attachment, J. N. Hatcher . . . . . . . .  941,921 Door fastener, B. B. Fairman . . . . . . . . . . . . . .  941,771 Door fastener, sliding, J. McAllister et al . .. 941,379 Door hanger, W. D. Thompson . . . . . . . . . . . . . .  941,664 Door, revolving, Clymer & Deffen . .. . . . . . . . .  941,619 Door, revolving, C. J. Cruyge . . . . ... . . . . . . . .  941,699 Door stop, W. La Baw . . . . .. . . . . . . . . . . . . . . . . 941,885 Doors, automatic control of water-tight, W. L. Merrill . . . . . . . . . ... . . . . . . . . . . . . . . . . 941,428 Dosing device, liquid tight, E. M. Bajon . .. 941,905 Doubling ar,paratus, P. E. Donner ... . . . . . .. 941,700 Draft appliP.nce, F. M. Smiley" ....... . . . . .  941,545 Draft device, C. P. Hansen . . . . . ...... . . . . . . 941,920 Drawing instrument. C. O. Page . .... . . . . . . . 941,687 Dredger, cnisson, R. A. Gardner . . . . . . . . . . .  941,869 Drill and stay bolt cutter, combined, F. Flemin.<: . . . . . .  . . . . .  .. .. .. .. .. . .  . .  . .  . .. 941,568 Drive, four wheel positive, O. A. Goodrich . .  941,514 Drying apparatus, hair and fur, E. Deslot . .  941,980 DrYi�s�he�� . ��:��i��, .. ��:���:��. ���' . .  �' . .  �: 941,721 Dyeing wool, H. Winslow . . . . . . . . . . . . . . . . . .  941,399 Egg separator, Heatherington & Long . . . . . . . 941,415 Elastic connecting strap. J. J. Shea . . . . . . . . . 941,659 Electric appliances, attachment for, H. W. Denhard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  941,979 Electric cable terminal, C. W. Davis . . . . . . .  941,859 Electric cell or battery, primary, A. Heil .. 941,416 Electric circuit controller, H. W. Leonard . .  941.425 Electric circuits, means for controlling, G. W. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 941.777 Electric furnace, C. A. Keller . . . . .. . . . . . . . .  941,419 Electric furnace for gas reactions, Dieffen-bach & Moldenhauer. .. . . .. . . . .. . . .  . . . . .  941,768 Electric machine, dynamo, F. B. Howell . . . .  941,456 Electric machines', cross connection for dynamo, R. Siegfried . . . . . . . . . . . . . . . . . . . 941,3R8 Electric meter, F. M. Vogel . . . . . . . .  , .... . 941,436 Electric meter, P. C. Morganthaler . .. . . . . . .  941,459 Electric meter, W. Stanley . . . . . . . . . . . . . . . . . 941 .4118 Electric switch, F. W. Smith . . . . . . . . . . . . . . . 941,660 Electrical apparatus, wall cabinet for, E. R. Le Manquais .. . . .. ... . .. . . . . . . . . . . .. . .  942,002 Electrical cable terminal, C. W. Davis . . . . . . 941,860 

It will be pertinent just here to give 
a few facts illustrating the magnitude of 
the business done by some Western roads, 
and the punctuality with which it is car­
ried on. Subsequently to an announce­
ment by one of the leading Eastern roads 
that one of its crack trains between New 
York and Chicago had been on time dur­
ing 123 consecutive days, the Burlington 
route drew attention to the fact that the 
Denver Limited ran the distance of 1,026 
miles into Denver from Chicago on time 
for 136 consecutive days, and that it was 
on time 531 days out of 546 days from 
January 1st, 1908 to June 30th, 1909. 

That there has been a gratifying improve­
ment in the safety of railway travel is 
shown by the fact that this company car­
ried over 19,000,000 passengers during 
the past. year and that not a single one 
of these was killed. A similar creditable 
record is reported by the St. Paul, the 
Northwestern, the Santa Fe, the Rock 
Island, and the Alton roads. The Bur­
lington system alone employs 42,100 offi­
cers and men, owns 1,703 locomotives and 
52,403 freight cars, carried during the 
past year 32,379,520 tons of freight, and 
its receipts amounted to $78,500,000, an 
increase of about 100 per cent in ten 
years. Another instance of the volume 
of business in and out of Chicago by rail 
is afforded by the Chicago & Alton Rail­
way, which on a mileage of 998.8 miles 
moved 9,668,927 tons of freight, carried 
3,828,056 passengers, and received .and 
forwarded at Chicago 3,749,920 tons of 
freight. 

Electrical distribution system, R. J. Dear-!�����������������������������������������!I born .. . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . .  941,362 Electrical distribution system, P. M'. Lin-coln . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  941,372 Electrical distribution system, J. L. Wood-bridge . . . . . . . . . . . . . . . . . . . . . . . . .  941.600, 941,601 ElPc��ii�al . ��st.r.i������ . �:����' . .  v:r: . .  �: . .  ':.i�� 941,690 

MODERN IMPROVEMENTS !N TRACK AND 
ROLLING STocK.-The present necessarily 
brief survey of railroad conditions in Chi· 
cago and the Middle West would be m· 
complete without some reference to the 
really remarkable improvements which 
have been made during the past twenty· 
five years, both in the roadbed and in the 
rolling stock. The pioneer roads, built 
when capital was scarce, and extended 
into countries in which they had to liter­
ally create the traffic from which returns 
upon the investment could be made, were 
necessarily, if we may be excused the ex­
pression, "cut according to the cloth." 
"Cheap first cost" was the controlling mo­
tive of their construction; and the locat­
ing engineer was told to lay out his line 
with as little disturbance of the surface 
of the ground as possible. Hence, he ran 
his survey around the hills, or over them 
by steep grades, instead of through them 
by cut or tunnel. His line ran down into 
the valleys, or crossed them by cheap tim-

You will 

Model 

Buy this Haynes 

19-$2000 
Known Quality If you want 

Without Fancy Price 

ber trestles. Wood was used in 'place of 

It is an innovation in automobiles. 
No other manufacturer has ever attempted 

to give so much of real tone in a car 
selling at this price, and the payment of a 
thousand dollars more cannot· buy a 

costly steel for the bridges over streams nicer-running e n gi n e  
and rivers. The ties were frequently laid o r  an easie r - r iding 
directly upon the surface o f  the ground, 
with practically no ballast beneath them; 
the steel rail was of the lightest weight 
which could carry the engines and cars. 

car. 
It is the only car 

of es tablished re- e::���:--
Twenty-five years ago, fifty tons was the putation selling at a moderate price. 
average weight of the engine, and twenty A ride in it will be a revelation to you 
tons was the maximum load for a car. -especially if you have owned other cars. 
The grades over the mountain were fre-

I fl 'bil' th f h 
. th ts eXl lty, e power 0 t e engme, e 

quently two per cent, and sometimes ran 
up to three per cent or over, thereby great- resiliency of the springs, the upholstering-

ly limiting the load which any one engine all are of the character that you would 

expect only in cars carrying a much 
fancier price. 

Some idea of the attitude of both auto­
mobile dealers and the public respecting a 
Haynes at $2000 can be gathered from 

the fact that dealers 
bought up our entire 
output of 19 1 0 cars 
within thirty days 
after our first public 

announcement, and inquiries from over six 
thousand interested parties have been 
received. If you contemplate buying a car 
of real worth, we recommend that you 
communicate either with us or local agents 
without delay, 

could haul over a given stretch of land, 
With the settlement of the country and 

the development of the passenger and 
freight traffic, the various railroad com· 

(Continued on page 455.) 

Haynes Automobile Company, 124 Main St., Kokomo, Indiana 
UCENSED UNDER SELDEN PATENT 

Electroplating apnaratns. L. Potthoff . . . . . . .  941 .fi:l5 Elliptic spring, H. Jeffrey . . . . . . . . .. . .. . . . . .  941,521 Embossing appliance, L. H. Orr . . . . . . . . ... . 941,1l�2 Emulsion, producing, a mineral oil, S. Knopf 941,785 Flngine. See Internal combustion engine. Engine piston head, A. Starke . . . . . . . . . . . . . .  941,737 Engines, muffler cut-out for explosive, L. Ra!l'alovich . . . . . . . . . . . . . . . . .. . . . . . . . . .  942,011 Engines, spark timpr for internal combus-tiOI� gas, O. L. Brainard . . . . . . . . . . . . . . . 941,5fi6 Envelop, L. C. Van Riper . . . . ... . . .. . . . . . . .  941,.1!12 Envelop, R. Landenuprger . . . . . . ... . . . . . . . . .  941 .525 Envelop, P. Forschler . .. . . .. . . . .. . .. . . . . . .. . 941 .924 ExhibitinJ!;' apparatus, S. B. Moscovitz . . . . . .  942.008 Fan, L. J. Wing . . . . . . . .. . . . . . . . . . . . .. . . .. . 941.R34 Fastener, J. A. Simpson . . . . ... . . . . . . . . . . . .  941.542 F'asteller. C. A. Conrard . . ..... . . ... . ... .. . .  941.977 Faucet for cheese apparatus:. J. Brf'llSike . . . n41 .flfl4 Fpllce post stanle, J. Darhll� . . ... . . . . . . . . . . 941,978 Fendpr or trolley wheel guard. J. A. Mac-Mahon . . . . .. . .. . . . ... .. ....... .. .... . .  941.790 Fertilizer distributer, G. E. Alphin . . . . . . . . .  941 .1103 File box, Keck & Doin . . . . .. . . . . . . . . . . . . . . .  941,r.Rl Film frame .pparatns. B. Day . . ... . . . . . . . . . 941.nOO Finger pad, J. G. Marsh . . . ... . . .... . . . . . . .  942 .003 Fire hose counling', H. J. Hickey .... . . . . . . . 941 .990 Fire arm. S. B. Smith . . . . . .. . . , .. , ...... ... 941,662 Fishing rod, W. A. Austin . . . . . ...... . . . . . . 942 .030 Flower pot holder. A. Haglund ...... . . . . . . .  941 ,448 Fluid motor, A. Mill . . .. .. . .... ... . .. . . . . .. 941,582 Fluid pressure brake, W. P. A. MacFar-lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  911 .11R4 Fluid pressure rel(ulator. B. H. Petley . . . . . .  942 .042 Flushing device, basin. E. I(uhn . . . . . . . . . . . . .  94] .997 Folding machine. E. D. Wallace . .. . . . . . . . . .  941 .747 Frame, L. B. Stetson . . .. . . . . ... . . .... . . . . .  941 .894 Freezer, G. F. Dickson . . . . . . . . ... .. . . . . . . . . 941,7117 Fuel, artificial, R. W. Howell . . . . . . . .. ... . .  941,577 Fuel feeding aDparatus, R. Putnam . . . . . . . .  941.51'7 Furna,e, L. Whittaker . .. , ............ . . ... 941,480 Furnace, M. W. Sewall . . . . . . . . . . . . .  941,657, 941,658 Furnace bridge walls, protecting cap for, J. R. Fortune . . . . . . . . . .. . . . . .. . . . . . . . . . . .  941,5119 Furnace grate. F. Girtanner . . . . . . . . . . . . . . . .  941,572 Furnaces. smoke consuming attachment for, W. P. Choitz . . . . . .. . .. . . . . . . . . . . . . . . . .  941,496 G'age, R. Atkinson . . . . . . . . . . . . . . . . . . . . . . . . . .  941 ,843 Game apparatus, W. B. Beckley . . . . . . . . . . . .  941,488 Game f'pparatus, A. De Ztfeurisse . . . . . . ..... 941,793 Gang edger, U. Anderson . . . . . .. . . . . . . . . . . . .  941 .751 Garment hanger, v\!. F. , Free-man . . . . . . . . . . .  941.510 Garment support. movable. L. G. Dod"e . . . .  941,501 Garment support, movable, L. G. Dodge, et al . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  941,502 GarmE'nt supports, guard for rotary, S. D. Young . . . .. . . . . . . . . . . . . . ... . . . . ... . . . . .  941.11119 Garment supporter, S. Kopps .. , ........ ... 941 ,787 Gas burner, J. Welntz . . . . . . .... ...... . . . .  941 .4!�7 Gas burner, R A. Gf'urink ..... . .. . . . . . . . . .  941 .70R Gas escape, H. H. Fulton . . . . .... . . . . . . . . . .  941.917 Gas kiln, E. Schma tolla . . . . . . . . . . . . . . . . . . .  942,013 Glases, apparatus for cleaning, Ahlen & Sie-bert . . . . . . .... ... . . . .. .. .... .......... 941,841 Gearing, change s[)<'ed. F. D. Pouch . . . . . . . .  941 .727 Gearing, friction, G. H. Chisholm .. . . . . . . . .  941.1'56 Glass ptching machinf'. A. B. Knight. . . . . .  941,883 Glass, machine for making wire, J. I. Arbo-gast . . .  .. . ..... ... .. .... . . .. .. ..... .. 941,842 Glass, method of and apparatus for draw-ing continuous sheets of. E. F'ourcault . .  941,866 Glass, method of and means for manufacture of window, R. L. Frink ... .... .. . . . . . . .  941,512 G'lass molding machine, W. J. Miller . . . . . .  941,935 Glass molds, construction of, F. M. McKer-nan . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  941,584 Glazing tile, brick, or the like, F. E. Gold-smith . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  941,635 Governor, fly ball, M. Haeberlein . . . . . . . . . . .  941,775 Grain treating apparatus, E '. Sorf'nson . . . . . .  941,821 Grates, shaker for fire, Zuech & Diemer . . . .  942,029 Glrating, scrpen, screen door construction, and the like, E. McClure . . . . . . . . . . . . .  942,039 Grease or lubricant cuP. G. W. Bowen . .. .. . 941,849 Gun support, C. O. Lawson .. . . .. . . . . . . . . . . .  941,640 Guns, range keeper for, Dawson & Horne . ... 941,626 Gymnasium horse, A. J. Thornley., ........ 941,665 Gyve, F. C. Nagle . . . . . . . . . . . . . .. . . . . . . . . . 941,942 
(Continued on page 456.) 
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The value of m istakes is realized 
after they are made 

Use a GURLEY in your 
Survey and be sure 

of the result 
Send for complete catalogue and order direct 

from the Main Factory at 

T R O Y " N • Y . 
or from the Branch Factory at Seattle, Washington, 
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panies began to find themselves in a posi­
tion to bring their roadbed and rolling 
stock up to a higher standard, suitable 
to the rapidly increasing movement of 
freight and passengers; and during the 
past fifteen years hundreds of millions of 
dollars have been expended in this work. 
Much of the track has been relocated; 
curves have been eased or eliminated 
altogether; grades have been cut down; 
timber trestles have been replaced by 
solid earth or rock embankments; wood­
en bridges have given place to massive 
structures of steel; heavy grades over the 
mountain summits have been eliminated 
by the simple but enormously costly proc­
ess of tunneling right through the solid 
mountain itself; millions of tons of rock 
ballast have been distributed and tamped 
beneath the ties; and the light rails of 56 
to 60 pounds weight to the yard have 
given place to rails weighing from 75 to 
90 pounds. 

Furthermore, many of the important 
western railroads are double-tracking 
their lines. The Santa Fe is building 
double track for its main line between 
Chicago and Kansas City, and beyond as 
far as Newton, Kansas. Between Chicago 
and Newton 644 miles of second track are 
now in operation, having been recently 
built at a cost of $22,500,000. Between 
Chicago and St. Paul and Minneapolis, 
the St. Paul road has been pushIng to 
completion the double-tracking of its 
main line; and between Chicago and 
Omaha the Northwestern Railway has al­
ready completed its double track. and the 
Burlington road will complete the same 
work at an early date. 

The transcontinental roads which have 
been built during the past few years will, 
of course, be spared these costly expenses 
for betterments. In a recent issue of 
the SCIENTIFIC AMERICAN SUPPLEMENT we 
gave a complete description of the Pacific 
Coast extension of the Chicago, Milwau­
kee & St. Paul. On the afternoon of 
March 29th of this year the last rail of 

--
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Here are some 0/ the artides it contains : 

MAKING SOIL 

A helpful paper by E. P. Powell in which he tells some of the simple methods employed by 
farmers in adding to the value of their soils. A practical note of unusual interest. 

COLONIAL FIREPLACES AND FIRE-IRONS 

Mary H. Northend contributes an entertaining and suggestive essay on Colonial fireplaces and 
fire-irons, which is richly embellished with many beautiful photographs taken expressly for this paper. 
Miss Northend brieRy traces the early history of the fireplace in America and has prepared a paper of 
great interest. 

ART AND HOUSEHOLD DECORATION 

An editorial comment on the true relationship between the home and its artistic decoration. Some 
useful facts put in a strong and forceful way. 

DEPARTMENTS 

Problems in Home Furnishing. Conducted by Alice M. Kellogg. 
Garden Notes. Conducted by Charles Downing Lay. 
New Books. 
Grafting for Bors, A practical article telling how boys may engage in this interesting work and 

the successes some 0 them have attained in it. 

The First Prize in the Garden Competition 

The garden adjudged the first prize in the recent garden 
competition conducted by this magazine forms the IUhl.ect 
of the opening article in the December number. ·.-his 
is a charming and delightful place abounding in pic­
turesque developments very ably utilized and beautifully 
developed. The illustrations, which include several full­
page plates, are very numerous and of the deepest interest. 

A New Artists ' Home 

The beautiful, yet modest, home of Mr. and Mrs. Robert 
Y. Y. Sewell at Oyster Bay constitutes a notable con­
tribution to Barr Ferree's series of papers on the homes 
d American artists. This house easily stands among 
the most notable private dwellings in America. Mr. 
Sewell, a painter of national renown, has la vished of 
his genius and his work in a remarkable enrichment of 
hand wood-carvtng, all executed by himself, which 
gives an intensely personal character to the house and is 
its distinguishing characteristic. This house has not 
been published heretofore. 

Hammering and Piercing Metal 

Mrs. Mabel T. Priestman contributes a valuable and 
practical...,papet on the craft of hammering and piercing 
metal. This is an interesting and fascinating form of 
craftwork that any one, with Mrs. Priestman as a 
guide, can readily follow. The illustrations show 
exactly how this work is done, and offer some interest­
ing practical designs. 

BungalouJ Furnishing 

Kate Greenleaf Locke, whose article on four California 
bungalows is a distinguishing feature of the present num­
ber, opens up a new theme in bungalow literature with 
an eminently readable and suggestive paper on interior 
bungalow detail and furnishings. Miss Locke offers a 
number of helpful and valuable suggestions on the treat­
ment and equipment of bungalow interiors. and illustrates 
her paper with numerous and beautiful photographs 
taken expressly for this article. 

A Concrete Fence 

Ralph C. Davison's series of papers on concrete garden 
ornaments and how to make them is brought to a close 
in an interesting paper on the methods of building a 
concrete fence. The text is very precise and definite, and 
is especially intended to enable any one to build his own 
fence from the directions given. The lilustrations are 
es�cially numerous and include both diagrams and 
half�tones. It is a hne article of great practical value. 

Some Nell! Western Homes 

Francis Durando Nichols, who has been gathering 
material for the magazine in the West, offen the first 
fruit of his work in a valuable paper on some new 
Western homes. The illustrations are chiefly of Chicago 
houses and open up an entire new school of architecture 
to our readers. Mr. Nichols will have more to say on 
this subject in future numbers, but the first article should 
not be missed. 

Price 25 cents on all newstands 
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this extension was laid. It is now known 
as the Chicago, Milwaukee & Puget Sound 
Railway. The first shovelful of earth on 
this enterprise was turned in April, 1906, 
so that the whole of this $100,000,000 en­
terprise was completed in three years' 
time. 

The improvement in railway track has 
been fully matched by the development 
of the rolling stock. Freight cars have 
increased in capacity from 20 tons to 50 
tons; passenger engines have increased 
in weight from 50 tons to 135 tons; and 
freight engines from 60 to 70 tons have 
gone up to a weight of 213 tons-the 
above being the weights merely of the 
engines alone. The largest passenger en­
gines are the magnificent six-coupled, ten­
wheel engines used on the New York Cen­
tral and allied roads, and built by the 
American Locomotive Company. They 
have cylinders 22 inches in diameter by 
28 inches stroke, coupled to three pairs 
of 79-inch driving wheels. The boiler, 6 
feet in diameter, has 4 ,195 square feet 
of heating surface. The engine alone 
weighs 130.7 tons, and the maximum 
tractive power is 16.7 tons. These en­
gines can haul as many as fourteen Pull­
man cars, or say about 800 tons of train, 
on the level, at 55 to 60 miles an hour. 

Even more striking has been the 
growth in weight and power of freight 
locomotives, especially since the introduc­
tion of the articulated type. The largest 
and most powerful of these is a mammoth 
affair built by the Baldwin Locomotive 
Works for the Mountain Division of the 
Southern Pacific Railway. It is a com­
pound - with two high-pressure cylinders 
26 inches diameter by 30 inches and two 
low-pressures 40 inches in diameter by 
30 inches stroke. The boiler has 6,393 
square feet of heating surface. The en­
gine alone weighs 213 tons, and the en­
gine and tender together weigh just un­
der 300 tons. This engine is capable of 
taking a 2,000-ton train over the heavy 
grades of the Mountain Division of the 

(Concluded on page -156.) 
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Grain Elevators 
2.000,000 Bushel Concrete and Steel Grain Elevator, Built for the 

Grand Trunk Pacific Railway, Tiffin, Ontario. Chicago, I 1 1 .---Montreal, Que. 
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Southern Pacific, and on the level it 
would be capable of hauling a train 
weighing 10,000 tons and carrying about 
7,000 tons of freight at a speed of ten 
miles an hour. 

••• 

CHICAGO 'S SIXTY MILES O F  FREIGHT 

SUBWAY. 

(Continued tram page 448.) 

not even excepting New York. The many 
trunk railroads which center in Chicago 
have done their best to shorten the haul 
to and from the freight terminallil and 
the various business houses, for if one 
looks at a map of Chicago it will be seen 
that these terminals are located in the 
very heart of the city, and that they have 
reached a point beyond -which, because 
of the high value of land, they cannot 
possibly go. 

The credit for the solution of the prob­
lem of freight distribution is due to Al­
bert G. Wheeler, who several years ago 
applied to the City Council for a fran­
chise on behalf of the Illinois Tunnel 
and Telephone Company for the con­
struction of a system of tunnels which 
should be used for the transmission of 
"sounds, signals, and intelligence by 
means of electricity or otherwise." The 
franchise was granted and work was com­
menced in a very unostentatious manner, 
the necessary capital being found by pri­
vate parties. The lines as now completed 

I extend from Armour A venue and Archer 
Avenue on the south to Chicago Avenue 
and Kingsbury Street on the north to 
Green Street on the west. The greater i 
part of the sixty miles of tunnel is six 
feet in width and seven and a half feet 
in height, but there are also trunk tun­
nels which are twelve feet in height and 
vary in width from ten to fourteen feet. 
It was stipulated that the floor of the 
tunn8i should be about forty feet below 
the street level, and as it is generally 
seven and a half feet high, it follows that 

I 
the tunnel roof is about thirty-three feet ! 
below street level. By constructing the 
system at this depth all interference 
with the water and gas pipes and sewers 
of the city was avoided, and sufficient 
room was left for the construction of a 
complete passenger subway system be­
tween the street surface and the tunnel 
whenever the city should be prepared to 
take up such a work. 

It was stipulated in the franchise that 
the tunnel must be built below the cen­
ter line of the streets, and this has been 
done. . In prosecuting the work, shafts 
were sunk, as a rule, in the basements 
of various buildings, which were rented 
for the purpose of the tunnel company; 
and these basements were used for mix­
ing the concrete and for installing the 
air-compressing plants which supplied the 
necessary air at ten pounds pressure for 
the pneumatic system under which the 
whole work was prosecuted. From the 
shafts above mentioned the workmen 
drifted out to the center of the street, 
where .the work of excavation was carried 
on in opposite' directions. In the earlier 
years of construction the material was 
hoisted to street level, loaded 'into con· 
tractors' carts, ·and hauled to the dumping 
ground on the lake front; this work being 
done entirely in the night time, to avoid 
any interference with the already crowded 
traffic of the day time. In later years 
the dump cars have been run to the sur­
face by means of an incline and hauled 
by electric locomotive to the lake front, 

(Continued on page 457.) 

The Edison Concrete House 
How it is constrncted, how mnch it will cost, is it practical from an architectural and 
enginoering standpoint? These and other important qnestions relating to the strncture 
are discnssed in a good, thorongh, illnstrated article published in SCIENTIFIC AMERICAN 
SUPPLEMENT 1685. Price 10 cents by mail. Order from yonr newsdealer or from 
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THE A U T O M O B ILE N U M B ER 
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On January 1 5, 1 9 1 0, the Scientific American will is sue its 

ANNUAL AUTOMOBILE NUMBER 

this year bigger and even better than it ever was.  
It has been our purpose in publishing this annual review to 

give the automobile owner and the prospective purchaser t ruly 
helpful information, and to that end the number will contain the 
following articles : 

1. The Automobile and the Farmer. 

An article that shows what the automobile can do and what it is doing for the 
farmer, in carrying produce to market. 

2. How to Overhaul Your Car. 

An article that instructs the reader specifically how he should take down, ex­
amine a�d put a machine in first-class condition for a season's work. 

3. The Automobile Fire Engine. 

All the latest automobile pumping engines, chemical cars, hook and ladder 
trucks, and hose carts are described. 

4. The Automobile and the Road. 

The automobile bas presented to the road engineer new problems for solution. 
He must render his roads impervious to water and practically proof against the 
destructive effect ot tires. The United States Government through the Office 
of Public Road Inquiry is now studying this subject. The article written by Mr. 
Page, Director of the Office of Public Roads, describes what has been done. 

5. Anti "Joy Ride " Devices. 

This article is a complete description of devices which have been invented for 
the purpose of preventing chauffeurs from taking out their owners' machines. 

6. The Modern Electric Automobile. 

A safe, sane, impartial account of the improvements which have been made 
in the electric pleasure vehicle and which are destined to stimulate the demand 
for an inexpensive, clean, smooth-running automobile. 

'1'. Making Your Own Repairs. 

In this article the bandy man is told how he can circumvent the garage keeper 
by making his own repairs. Simple mechanical drawings elucidate the text. 

8. The Cars of 1910. 

Illustrations of the chief cars of 1 910,'with their leading dimensions and charac­
teristics. A bird's eye view of the entire automobile field for the man about to 
purchase a car of any price. 

9. A�tomobile Identification Chart. 
Sometimes you have wondered what make of car was that which skimmed past 
your admiring eyes. The 1910 Automobile Number will enable you to identify 
any car by its radiator and engine bonnet. About thirty-five automobiles are 
thus illustrated for identif:cation in a sketchy, artistic way. 

10. The Inexpensive Car. 
Any man with a good salary can now afford to own some kind of an auto­
mobile. How the machines are constructed and what may be expected of 
them is lucidly set forth. 

11. The Wonderful Rise of the Automobile Industry. 

How the motor-car industry grew from nothing to an industry capitalized at 
many millions, how the scene of its manufacturing activity has shifted from the 
East to the Middle Weat, and how the American car is gradually displacing 
the imported machine. 

12. Automobile Novelties. 

In this article inventions are described which increase the reliability of the 
automobUe. 

Order from your newsdealer or from 
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