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The Handling and Storage of Our 
Huge Grain Crop. 

F e w people 
outside of those 
who are connect
ed with the gar
nering, h a n  d
ling, transporta
tion, and distri. 
bution of our 
grain crop, ap
preciate either 
its magnitude or 
t h e  wonderful 
plant and or
g a n iza t i o n  
which are re
quired for its 
transfer f r o  m 
the farm to the 
c o n  s u m e r's 
table. The lat
est available sta
tistics are those 
for the year 
1908; and they 
give the crop re
turn as follows: 
corn, 2,642,687,-
000 b u s  h e 1 s; 
spring and win-_ 
ter wheat, 6fi9,� 
030,000 buslie�s>;' 
oats, 789,1��,(H)0 
bushels. Adding 
to these totals, 
those for barley, 
rye, aIid buck
wheat, we get as 
grand total for 
the year 4,304,-
689,000 bushels. 
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determined by the systematic skill and suitable ma
chinery and plant employed for such a colossal task. 
The solution of the problem has been found in the 
American elevator and the distinctively American sys
tem of freight transPO'rtation by railroad. Both of 
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some forty-five feet into the air. This building is the 
primitive grain elevator, known as the "receiving 
house." He has no sooner haited > his wagon than the 
fore wheels are raised and the hinder ones depressed, 
so that his load falls through a trap door into a 

The working house. Upper view shows building of the concrete bins. 

cleaner, where 
the wheat is re
lieved of for· 
e i g n matter
leaves, bits of 
s't r a w, twigs, 
etc. - and then 
is emptied into 
the boot of an 
elevator 1 e g. 
The leg, which 
i s essentially 
the same for all 
elevators, large 
or small, con
sists of an end
less rubber belt 
running 0 v e r 
two pulleys, one 
in the boot at 
the bottom, and 
the other in the 
head. Upon the 
belt are fast
ened at regular 
intervals small 
metal cups fac
ing in the direc
tion in which 
the belt travels. 
As the pulleys 
revolve, the cups 
scoop up the 
grain from the 
boot, carry it to 
the head, and 
as the cups are 
in verted in pass
ing over the 
strap p u l l  e y, 
empty it into a 
spout pIa c e d 
there to receive 
it. The legs of 
t h e s e  s m a l l  

In view of 
t h e  s e figures, 
one can readily 
understand that 
the acreage in SANTA FE ELEVATOR AT ARGENTINE, KANSAS. CAPACITY, 1,000,000 BUSHELS. country e 1 e v a

tors can lift a thousand bushels an hour; the legs in 
the huge elevators at Chicago, Buffalo, or other great 
elevator centers, can lift as much as ten thousand 
bushels an hour. As the grain is delivered from the 
bead of the elevator, it descends through wooden spouts 
into four grain bins from ten to twelve feet in depth, 
which form the main part of the building. 

BELT CONVEYER AND TRIPPING MACHiNES FOB. 
DISCHARGING WHEAT FROM BELT. 

the United States which is devoted to the rais
ing of maize, wheat, etc., has about trebled dur
ing the past thirty years. The increment has 
taken place chiefly in the great Middle West, 
and more particularly to the west of the Missis
sippi River; in the Dakotas, in western Kansas, 
and in California, Oregon, and Washington. 
The section of the United States which includes 
these new farm lands is one of magnificent dis
tances. The fields of golden grain are scattered 
over an area that is measured by square miles 
in the hundreds of thousands. When the foster-

these have been developed along 
lines which have enabled the 
United States to handle wheat 
with an economy and dispatch 
which is not to be matched in 
any part of the world. 

By way of illustrating the 
methods by which our grain 
crop is handled, we will follow 
the course of a consignment of 
grain from a farm on the west
ern prairies, aCI:OSS the broad 
American continent and out to 
sea. 

In the description which fol
lows we wish to express our in
debtedness to the John S. Met-

THE SPOUTS ARE NUMBERED TO CORRESPOlf]) 
WITH DIFFERENT BINS. 

calf Company, engineers, of ChicagO', 
for photographs and descriptive matter 
of several of the huge elevators which 
they have built for various companies. 

The next step is to load the wheat into the freight 
cars, which are shunted upon a si�lng adjoining the 
elevator. The operation is simple. The grain is drawn 
from the bottom of the bin into the boot of the ele
vator, lifted to the top of the house,> weighed in hop
pers, and then allowed to flow by gravity through a 
spout into the cars. These are tht essential opera
tions of all grain elevators, big or small, whether the 
building is built to accommodate five thousand bushels 
or two millions. From the receiving house the cars are 

hauled to one of our great Middle West 
cities, such as Kansas City, St. Louis, or, as 
would probably be the case, Chicago. In 
conjunction with other trainloads of wheat 
they will finally be rolled alongside of, or 
into a covered way beneath, a huge 
structure 300 to 500 feet in length, 250 
to 400 feet in width, and towering 150 feet 

iI:g care of the farmer has brought the grain to its 
full maturity, he is confronted with the tremendous 
problem of finding not only a market but one in which 
the price will be amply remunerative for his twelve 
months of labor. These four billion bushels of grain 
must be gathered together to certain distributing cen
ters and thence sent out to the millions of con
sumers who are scattered throughout the habitable 
globe. It is evident at a glance that in this, as 
ill every problem of a commercial character involving 
the handling of a vast tonnage made up of widely 
scattered units, the question of proflts will be directly 

The first step in the journey is seen 
in the farmer's wagon jolting with its 
load of wheat along a country road, let 
us say in Dakota, to the nearest rail
way siding. Here the wagon is driven 
up an incline leading into a plain 
wooden structure measuring twenty 
by twenty-four feet · and extending SPOUTS FOR DISTRIBUTING GRAIN TO THE BINS. 
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into the air. If it be one of the older buildings of its 
kind, it will be built of timber; but if it be of the 
latest construction, such as that shown in our illustra
tion of the 2,000,000·bushel elevator for the Grand 
Trunk Railway at Tiffen, Ontario, or the Santa Fe ele
vator at Chicago, Ill., of 1,500,000 bushels capacity, it 
will be built of 
brick, or tile, or 
reinforced con
crete, this las t 
being the ma
terial employed 
in the two ele
vators referred 
to. An elevator 
of this charac
ter is actually 
a huge ware
house for grain, 
which is desig
nated by a reg
istered title, is 
inspected a nd 
licensed by the 
State, and is 
under the close 
supervision 0 f 
the city Board 
of Trade. Be
fore admission 
in to its bins, 
the grain must 
be c a r e f u l l y  
weighed a n d  
classified; a n d  
when it has 
once been plac
ed there, the 
warehouse r e
c e i p t becomes 
to all intents 
and purposes in 
the money mar
ket, the grain 
itself. It is as 
easy to deal in 
it in the mar
ket as it is to 
transfer money 
in a bank from 
one account to 

The steamship is being 
TWO MILLION BUSHEL CONCRETE 

RAIL 

another. Although the length of time that the 
five thousand bushels which once filled the 'little 
receiving elevator will lie in these bins at the 
great warehouse depends upon circumstances, 
the period of its sojourn is a very restless one 
-restless not for the grain itself, but for' that 
negotiable slip of paper which stands for its 
Sign manual in the market. This may journey 
hither and thither from seller to buyer, until 
in a short space of time it may happen ,that 

Steamer unloading at 

wharf. 

WorkIng house where wheat 
is distributed. 
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our five thousand bushels have been sold and bought, 
and sold yet again, and that by the mere flick of a 

man's finger. 
Arrived at the great city elevator, the car doors are 

rolled back and our five thousand bushels of grain are 
immediately attacked by what is known as the "power 

SPOUTING AND BELT CONVEYER ABOVE STORAGE BINS_ 
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shovel." This consists of a large two-handled scoop, 
to which is attached a rope that is wound upon a 
rotating drum. 

The drum is so fixed upon its shaft that when 
the man at the shovel walks away with the latter 
the drum readily unwinds, but as soon as he 

stops the drum 
c o m m e n c e s  

unloaded by tower legs. 
ELEVATOR OF GRAND TRUNK 
ROAD. 

winding up the 
rope and hauls 
the scoop back 
to the point at 
which it started. 
There are a 

pair of these 
s h o v e l e r s  to 
each car and 
they carry the 
scoop back, bury 
it in the wheat, 
and guide it as 
it is pulled for
ward out of the 
door of the car 
and discharges 
its contents in
to a hopper that 
leads to the 
boot of a huge 
e I e v a t  0 r leg. 
Two of theSe 
shovelers c a n  
unload from the 
cars thirty thou
sand bushels of 
grain in a single 
day. 

Now, although 
we have stated 
that the little 
receiving house 
contains all the 
essential p r i n
ciples of con
struction a n d  
operation of the 
big city eleva
tor, the like
ness is only a 
g e n e r a  l one. 
The latter are 

enormous affairs, the greater part of whose bulk 
is taken up by the grain bins. These in the 
older elevators .  were always square in section 
and some sixty' feet in depth. A typical one 
of this kind is one belonging to the Armour 
Elevator Company at Chicago which receives 
grain from the Milwaukee road. It is 550 feet in 
length and 156 feet high. It can unloaq 500 cars 
oJ wheat per day, and can deliver 100,000 bush-

(Continued on page �1.) 

Tracks for loading and 
uuloadingcars. 

Circular bins for storing the wheat, served by belt conveyers above and 

below bins. 

SECTIONAL VIEW OF THE SANTA FE ELEVATOR AT CHICAGO. 
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gine is of 2,000 horse-power and runs at 
a speed of 60 revolutions per minute, and 
each delivers 32,000 cubic feet of free air 
per minute at a normal pressure of 18 
pounds per square inch. The gas engines 
were built by the Allis-Chalmers Com
pany and the Westinghouse Machine 
Company. When the plant of sixteen fur
naces is completed there will be nO'less 
than thirty-two of these engines with a 
total horse-power of 64,000. 

G AS-DRIVEN ELECTRIC POWER PLANT. 

The most interesting feature of the 
whole establishment at Gary is the huge 
power house, 105 feet wide and 966. feet 
long, which provides the electric current 
for one-half of the complete plant. It is 
the largest gas-power plant in the world 
and contains seventeen horizontal twin
tandem double-acting Allis-Chalmers gas 
engines of 3,500 horse-power, each di
rectly connected to a 2,500-kilowatt gen
erator, fifteen of which are 6,600-volt al
ternating-current machines and the other 
two 250-volt direct-current machines. 
These huge engines are the largest ever 
constructed for the use of blast-furnace 
gas. Their cylinders are 44 inches in di
ameter by 54 inches stroke. Each twin 
unit carries on a 30-inch shaft a 23-foot 
100-ton fly-wheel. The plant also con
tains two Curtis steam turbine generators 
for starting and for auxiliary service in 
case of necessity. Additional gas-electric 
engines will be provided in two separate 
buildings, aggregating 00,000 horse-power. 
Thus the ultimate capacity of the electric 
power plant will be 120,000 horse-power. 

Limitations of space prevent any more 
detailed description of the many features 
of interest which are found at Gary. The 
combined steel plant and city of Gary 
are the most noticeable instance in Amer
ica of the rapidity with which a large 
area of apparently valueless land may, 
at comparatively short notice, be trans
formed into a huge center of industrial 
activity. Not only is about one-half of 
the plant in operation, but the adjoining 
city already has a population of 15,000 
souls. Four years ago the site was a 
wind-blown waste of sand on the shores 
of Lake Michigan. 

••••• 

THE HANDLING AND STORAGE OF OUR 

HUGE GRAIN CROP. 
(Oontinued trom page 445.) 

els per hour to cars or boats. It has 
a rated storage capacity of 2,500,000 
bushels; and it may be mentioned 
here that the elevators of the Arm
')ur Company alone are capable of 
storing 13,500,000 bushels a day. This 
elevator is constructed entirely of wood, 
and the square bins, which range in size 
from 500 to 7,000 bushels capacity, are 
built of spruce planks, 2 x 4 inches at the 
top of the bin and 2 x 10 inches at the 
bottom, laid lengt!J.wise upon each other, 
and each spiked to the layer below. The 
whole interior of the main body of the 
building is built up of a perfect honey
comb of these bins. The bottoms are 
tapered and finished in spouts to insure 
a free delivery of the grain in unloading. 

The more modern elevators, such, for 
instance, as those designed by the Met
calf Company and shown in our illustra
tions, are built of reinforced concrete, 
the bins being circular in form; are 
of great strength, and of thoroughly fire
proof construction. The square tower
like building contains the elevating, 
cleaning, weighing, and conveying ma
chinery. At about the middle height of 
this building horizontal covered passage
ways serve to contain conveyer belts, by 
which the cleaned and weighed grain is 
transferred to the top of the bins and 
loaded into the particular bin desired. 

I The annual shipment of grain to 
Europe is about 150,000,000 bushels, and 
as our five thousand bushels from the Da
kota farm are destined to cross the ocean, 
we will trace its course from the Chicago 
elevator in which it is reposing to its 
final stowage in the hold of an ocean 
cargo steamer. At the end of its railway 
journey to Chicago, the grain passes 
through similar experiences to those it 

(Oontinued on page 45,2.) 
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THE TBWEST 
. S'!� ILMITED 
EXCELSIOR SPRINGS 

TAKE THE SOUTHWEST LIMITED to Excelsior 
.Springs, Missouri, and enjoy a visit there 

now-the most delightful season of the year. 

With its improved 
celsior Springs has 

resort. 

hotel acc.ommodations Ex

become an ideal health 

The curative powers of the waters of its vanous 
thousands to springs have been a great boon 

of sufferers from kidney diseases, 

and stomach troubles. 

rheumatism 

Excelsior Springs is one night's ride from Chicago, 
on the 

Chicago 
Milwaukee & St. Paul 

Railway 
THE SOUTHWEST LIMITED leaves Union Station, 

Chicago, 6.00 p. m.; arrives Excelsior Springs 6.50 a. m. 

the next day. Returning, leaves Excelsior Springs 7.16 

p. m.; arrives Chicago, 8.20 a. m. 

THE SOUTHWEST LIMITED carries eledric-lighted 

compartment, observation and standard sleepers, chair 

cars, coaches and dining car, serving table d'hote dinner 

and a la carte breakfast. 

Descriptive book free. 

F. A. MILLER 
General Passenger Agent 

CHICAGO 

GEO. A. BLAIR 
G e n e ral Eastern A g e n t  

381 Broadway, NEW YORK CITY 
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NEW BOOKS, ETC. 

NELSON'S PERPETUAL LOOSE LEAF ENCYCLO
PEDIA. Editor in Chief, John H. Fin
ley, LL.D., President of the College 
of the City of New York. Associate 
Editors, William Peterson, LL.D., 
C.M.G., Principal of McGill Univers
ity, Montreal, Canada, and George 
Sandeman, M.A., Edinburgh, Scot
land. New York: Thomas Nelson & 
Sons, 1909. Twelve royal octavo 
loose-leaf volumes, illustrated with 
colored plates, plans, and engravings. 

In these days, when history is making so 
rapidly as to call for daily and even hourly 
editions of newspapers, and science is advanc
ing at such a pace that new periodicals are 
constantly cropping up to announce develop
ments in specialized branches, the mere task 
of collecting this mass of material, condenSing 
it, classifying it, sifting out the errors, and 
finally putting it in such a form as to be of 
value as a record for the well informed man 
is in itself stupendous; but it is disheartenin� 
to know, as all makers of encyclopedias do 
know, that the very day after publication, the 
work is beginning to grow old and out of date. 
The mass of information which is crammed 
between the covers of an encyclopedia is living 
material, matter that is as alive as the age 
in which we live. Hence, it is inconstant. 
Part of it is aging and dying, much of it is 
developing and expanding and is giving birth 
to new ideas, and the effort to keep all this 
material in alphabetical order and keep it 
abreast of the times has always been a serious 
problem, which the publication .f annual vol
umes has not solved for the reason that the 
additional matter published contains only the 
new facts, while leaving the old and worn-out 
ideas in the original encyclopedia, where they 
are liable " mislead the reader. A new 
departure in this line has just been made 
in the Nelson Loose-Leaf Encyclopedia, which 
is so arranged that any facts which may 
become ou t of date can be taken ou t of the 
very heart of the volume and replaced with 
new material without in the least affecting the 
alphabetical order or destroying the arrange
ment as a book of ready reference. The loose
l�af binding is ingeniously contrived to give the 
volume the appearance of being permanently 
bound. Nelson's Encyclopedia was first pre
pared in permanent binding in 1907. When a 
year later the loose-leaf edition was published, 
it was found necessary to make �OO changes in 
order to bring the encyclopedia up to date. A 
large staff of editors is employed to keep the 
present encyclopedia up to the hour, and from 
time to time new leaves are issued and sent 
to the subscribers, furnishing them with au
thoritative information on current topics, ana 
informing them where to insert the matter 
in the encyclopedia. As an illustration of the 
up-to-dateness of this system, a set of leaves 
was issued last month on the death of Governor 
Johnson and on the C ook-Peary controversy. 
These leaves are temporary, and in March of 
each year a complete set of leaves of about 500 
will be sent to each subscriber to add to his 
encyclopedia and to replace matter that is out 
of date. F'ormerly, a man could obtain better 
information on the occurrences of the previous 
decade than those of the current year. With 
the advent of Nelson's Encyclopedia such is no 
longer the case. The subjects covered in this 
work are many, probably a greater variety 
than is to be found in any other encyclopedia 
of the same number of volumes. The articles 
are, therefore, short and concise. Tho: aim 
of the e�nvclopedia appears to be to provide 
general informution and to avoid technical 
language as far as possible, to furnish not 
merely a record of events, but to give in
structions wherever possible that will be 
of practic�l value to the reader. Take, for 
example, the entry "Cycle." Not only is a 
brief history of the bicycle given, but also in
structions to the prospective buyer of a wheel 
which will enable him to choose the best ma-

I 
chine, and hints on the care of a wheel. This 
strikes us as a rather unique feature, but one 
that will doubtless be appreciated by many 

I subscribers to this work. The articles are a 
tri1le more brief than one would like to have I them, but they are accompanied by carefully 
selected bibliographies for those who desire to 
study the subject further. The encyclopedia 
appears to be an exceptionally good gazettper, 
containing many geographical names that do 
not appear in other works of this kind. A pro
nouncing dictionary is placed at the end of each 
volume, so that if a person is in doubt as to 
the pI' on uncia tion of a certain word he can 
look it up very quickly and without having to 
wade through the body of the book, where his 
attention is liable to be diverted by the many 
interesting subjects which the volume contains. 

WILD FLOWERS AND TREES OF COLORADO. 

By Francis Ramaley, Ph.D. Boulder, 
Colo.: University Book Store, 1909. 
8vo.; 78 pp. 

This little volume is intended as an introduc· 
tion to Colorado plants. It is not a result of 
book study, but of many summers' work on 

Alpine heights and on the plains. It will 
prove of interest to all students of botany, 
particularly if they live in the State of 
Colorado. 

TABLES AND OTHER DATA FOR ENGINEERS 

AND OTHER BUSINESS MEN. By 
Charles B. Ferris, B.S. Knoxville, 
Tenn.: Published by the University 
Press. Price, 50 cents. 
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(Oontinued from page 451.) 

had at the receiving house. It is dis
charged into the boot, carried up the leg, 
and spouted into the bins. This time, 
however, instead of one leg, there may 
be from sixteen to twenty; and the four 
bins will have increased to over one hun
dred. Our five thousand bushels of grain, 
then, are discharged by gravity from the 
bottom of the bin to the boot of an eleva
tor, are lifted and discharged again into 
a big spout, through which they flow dI
rectly down into the hold of a lake cargo 
vessel moored alongside the elevator. 

This vessel is of a special type which 
has been developed for the lake trade. AI- , 
though she may be capable of carrying 
over ten thousand tons of cargo, she is 
nothing more nor less than a huge barge 
with straight, parallel sides; blunt of bow 
and stern; with accommodations for the 
seamen at the bow, and with engine, boil
ers, and captain's accommodations at the 
stern. The main body of the ship con
sists of one vast hold, access to which 
is gained by a long line of hatches. Our 
5,000 bushels of grain together with hun
dreds of thousands of bushels that may 
have been gathered from half a dozen 
different centers in the wheat-growing 
districts of the West, now start on their 
long journey at ten or twelve knots an 
hour to Buffalo, being consigned to one 
of the great waterside elevators in that 
city. The vessel is moored alongside the 
elevator, with its hatches opposite a huge 
tower-like structure built against its side 
and extending a story higher than the 
rest of the building. Inside of the tower 
and swinging from a hinge at its top is 
a huge steel-and-timber structure, which 
is nothing more nor less than our old 
friend the belt elevator grown to Brob
dingnagian proportions. Almost before 
the ship is alongside and the hatch cov
ers . are off, this swinging elevator is 
moved until its boot hangs directly over 
the opening into the hold. The boot is ex
tended until it enters the hold and is bur
ied deep in the mass of grain. The ele
vator leg is some 90 feet in length and it 
can be raised or lowered some 50 feet if 
necessary. In a single hour it can lift 
15,000 bushels out of the hold and into 
the elevator. 

As the grain reaches the head of the 
tower leg, it is shot directly into a receiv
ing bin. Beneath this bin is a weighing 
scale with a hopper of 200 bushels capac
ity. The scales are set for a certain 
weight, and the weighing hopper is filled 
by pulling a lever which moves a slide in 
the bottom of the receiving bin above. 
The man who does the weighing is so 
expert that he can fill the scale hopper 
with the exact amount, no more nor less, 
once in every fifty seconds; which he 
must needs do when the huge marine leg 
is pumping grain out of the hold at the 
rate of 15,000 bushels per hour. From 
the weighing hopper the grain is deliv
ered direct to the storage bin; or if, like 
our 5,000 bushels, it be destined for trans
portation across the sea, it will be car
ried across the building and out again 
as fast as the railway cars can be found 
to accommodate it. The cars will carry 
the grain direct to one of the great grain
exporting s�aports, Portland, Boston, 
Newport News, or New York. 

The method of operation at the sea
port elevators is similar to that of the 
Chicago warehouse. The main difference 
is that, whereas at Chicago the barge 
steamer lay against the side of the eleva
tor and the grain was delivered directly 
to the hold through the spout below the 
open door, it will frequently happen that 
the grain must be carried several hun
dred feet out over a pier and there dis
charged into the hold of the ocean-going 
steamship. This is done by means of 
a belt conveyer. 

Now, this is not by any means the first 
time that our consignment of grain has 
made its acquaintance with the belt con
veyer, which has been aptly described as 
the elevator leg belt stripped of its metal 
cups and lying upon its side. The belt 
conveyer is extensively used in the vari-

(Concluded on page 453.) 
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Chicago & North Western Ry. 

NEW PASSENGER. TERMINAL, CHICAGO-Madison Street Entrance 

THE PORTAL OF THE WEST 

THE New Passenger Terminal of the Chicago 
and North Western Railway at Chicago is to 
be one of the finest monuments ever erected 

to the commercial life and spirit of theW est. 
It is to be located between Canal and Clinton 

Streets, extending from the main entrance froQ-ting 
on Madison Street, over Washington and Randolph 
Streets to Lake Street. 

More than $20,000,000 is to be expended to 
provide a railway entrance to the city through which 
passenger traffic to and from the territory that has 
made Chicago powerful and rich is to move in. 
cease1ess activity. 

Work upon the new station is proceeding with 
all the rapidity that skill and liberal expenditure can 
command. 

The new station will have a capacity for hand
ling a quarter-million patrons daily. 

I t is confidently asserted that its prOVlSlons 
for doing this expeditiously and with the greatest 
comfort will excel anything ever known to the 
traveling public. 

Almost 10,000 miles of railway are included 
in the marvelous system of the North Western Line. 
It reaches 2,000 active Western cities, towns and 
villages included in nine Western States, which are 
thus placed in immediate and vital touch with 
Chicago, the Great Central Market_ 

By traffic arrangements with its connecting 
lines practically every point west and northwest of 
Chicago is placed in dire.ct touch with the city, by 
through passenger train service, and freight ship
ments are handled with precision and dispatch, con
signed through to any one of 9,500 stations, located 
on 62,000 miles of railway, about one-eighth of the 
entire railway mileage of the whole world and one
fourth of the railway mileage of the United States. 

The North Western Line is the pioneer line 
west and northwest of Chicago and the Only Double 
Track Railway between Chicago and th e Missouri 
River. Its service includes 

THE BEST OF EVERYTHING 

All Agents sell tickets via this popular 
route. For tickets, rates and full information 
address 

W. B. KNISKERN, 
Passenger Traffic Manager, Chicago, Ill. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

WAIST A�,D SKIRT SUPPORTER. -A. M. 
PRESTON, Broxton, Ga. The objects here are: 
to provide a supporter which is at once simple 
in constr .ction, durable and certah in opera
tion: to provide a device which will lie closely 
and snugly to the form; and to provide a device 
which is neat and presentable in appearance. 

SELF-SUPPORTING STOCKING. -G. GRA
HAM, New York, N. Y. The invention relates 
more particular.!y to the means employed for 
supporting a stocking. The upper portion of 
the stocking is so formed that it in itself con
stitutes a garter, so that np separate support
ing means need be employed. The invention 
covers any fabric foot covering, as for instance, 
socks, hose, half-hose, etc. 

Electrical Devices. 

TROLLEY-POLE CATCHER. -J. H. WALKER, 
Lexington, Ky. The purpose in this case is to 
provide a construction in connection with the 
pole and a lower connection, whereby the pole 
may be prevented front rising to a perpendic
ular position when the trolley wheel jumps the 
wire, and whereby the pole may be held in 
any intermediate position and may be permitted 
to freely move in contact with the wire :In the 
operation. 

Of Interest to Farlllers. 

JOURNAL FOR AGRICULTURAL I'MPLE
MENTS. -A. C. D I TMAR, Davenport, Wash. A n  
efficient journal is provided which can be at
tached to a plow beam or the like for the pur
pose of revolubly mounting a colter disk or 
other part, in which the disk can be set at 
any angle, which will fit any kind of plow, in 
which the spindle is in a dust-proof boxing, 
and in which the wearing parts are supplied 
with lubricant. 

ANIMAL COVER. -C. L. HASTINGS, Fond du 
Lac, W'is. The aim in this invention is to pro
vide a durable cover, which is particularly 
useful for ca ttle, by means of which the animal 
can be well covered, when necessary, which 
thoroughly envelops the· body, leaving the 
head, neck, and legs free, and in which nteans 
are provided to prevent the displacentent of the 
blanket from the rear of the body. 

Machine� and Mechanical Devices. 

FI'LLING DEVICE. -J. PAPISH, 605 Freeman 
Street, Valparaiso, Ind. The aim is to provide 
in this invention, a device by means of which 
powders, crystals or other granular material can 
be expeditiously and easily introduced into 
small-necked bottles and the like, which requires 
little effort to operate it, and which fills the 
receptacles without spilling any of the material 
which is being introduced into the receptacle. 

Railways and Their Access ories. 

DOOR. -C. B. WHITMAN, Watervliet, N. Y. 
This improvement in doors is especially de
signed to be used in connec tion with street 
rail way cars, and has for its purpose to auto
matically register the number of passengers 
entering, and which will permit of the exit 
without operating the registering mechanism. 
The movements of the motorman on the plat
form will not be more restrictea than when 
the usual type of door is employed. 

NOTE. -Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of thIs paper. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

November 30, 1909, 

AND EACH BEARING THAT DATE 
[See note at end of list about copies of these patent8.] 

Accumulator, hydraulic, A. W. French . . . . .  941,867 
Adjustable bracket, J. Knape . . . . . . . . . . . . . . . 941,682 
Adve:..·tising apparatus, A. Weismann . . . . . . .  942,021 
Aerial vessel, J. Suter . . .. . . . . . . . . . . . . . . . . .  941,896 
Agricultural ILachine, L. E. Roby . . . . . . . . . . 941,465 
Air compressor, Olsen & Schroder . . . . . . . . . . .  941,646 
Air compres'sor or pump, J. Delbridge . . . . . .  941,627 
Air conveyer, fresh, E. E. Lamb . . . . . . . . ... 941,37D 
Air heater, G. L. Bryant . • . . . . . . . . . . . . . . . . . 941.756 
Alloys, producing low carbon, low silicon 

titanium, F. M. Becke t .  . . . . . . . .... . . .. 941,553 
Alumina, manufacture of, G. McCulloch ... .  941,799 
Aluminum cell reactance, J. J. Frank 0> • • • • •  9!1,445 
Amalgamator, M. F. Lansdale . . . . . . . . . . . . . .  941,371 
Amalgamator, H. A. Corliss . . . . . . . . . . . . . . . . 941,560 
Amusement apparatus, J. A. & L. Voller . . .  941.828 
Amusement device, R. H. Alexander . . . . . . .  941.902 
Anchor, M. W. H�ll . . . . . . . . . . . . . . . . . . . . . . . IHl,776 
Animal trap, J. M. Gunn . . .. . . . . . . . . . .. . . . .  941,988 
Anode mold, J. F. Miller . . . . . . . . . . . . . . . . . . .  941,796 
Antiseptic, A. Liebrech t .  . . . . . . . . . . . . . . . . .. .  941,888 
Arch and heel support, M. E. Rice . . . . . . . . .  941.464 
Armor plate, treating, S. S. Wales . . . . . . . . . 941,477 
Auto propeller, E. E. Wilson . . .. . . . . .. . . . . . 941.970 
Automatic alarm, W. H. Reiff . . .. . . .  , .. , .. 941.950 
Automatic switch, J. Ma Godoy . .  , ..... ' .. ,. 942.083 
Automobile buffer bar, J. H. Sager .. . . .. . .. 941,654 
Axle boxes, means for attaching, E. J. 

Spahr . . . . . .. . . . . . . .. . .. . . .. . . . . . . . . . . .  941,882 
Bag holding device, H. Ihme . . . .. . . . . . .. .. . 941,578 
Bag tie, W. H. Morrill..................... 942,007 
Bait, artificial, M. A. Burthe . . . • • • . • . . . . . . . 941,911 
Bar. See Automobile buffer bar. 
Bar fixture, Schneider & Zeihn . . . .. . . . . . . . . 942·014 
Barrel heads in place, means for holding, 

W. H. Decker . . . . . . . . . . . . . .. . . . . . . . . . .  9'11.5&2 
Barrel making machine. E. F. Bengler . . . . .  941,404 
Basin, wash, J. W. Sharp, Jr . . . . . . . . . . . . . .  941,540 
Bath tub seat, J. A. Skogsberg . . . . .. . . . . . . .  941,544 

"================================= ====:.! Battery jars. lining for storage, A. J. Mejer 941,720 
'-' i (Continued on page 453.) 
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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. 

1.1 

Scientific ARlerican 

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 artifi

cially 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�e

9anr�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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