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OF GRAIN IN THE UNITED
STATES.

The immense grain crop of the present year has at-
tracted much attention. It is believed that the sub-
ject of the transportation of the vast quantityof grain
of all kinds will be of interest to our readers.

The Armour Elevator Co., of Chicago, Ill., one of
whose elevators forms the subject of the illustrations
accompanying the present article, is a representative
company. They possessa number of these structures,
with an aggregate storage capacity of nine millions
of bushels of grain. In a working day fifteen hundred
cars can be unloaded, and in an hour about 300,000
bushels can be loaded into cars or vessels. The differ-
ent elevators are designated by lettersextending up to
F. They receive grain from the Chicago, Milwaukee,
and St. Paul and the Chicago, Burlington and
Quincy Railroads. An immense area of country is
tributary to these lines, the first named representing
6,664 miles and the last named 6,295 miles of road.
Through these lines North and South Dakota, Minne-
sota, Wisconsin, Tllinois, Indiana, Iowa, Nebraska,
Kansas, and DMissouri are drained to the great center
of distribution where these elevators are situated.
Even Texan grain reaches them en route to the East
and to Europe.

An interestinz shipment occurred in August last,
when the elevator illustrated in the cuts received a
cargo of wheat by special train from the newly settled
Oklahoma. This was the first
shipment of wheat to the North
frow that region.

The same company have a line
of grain propellers plying on
the lakes, and own 2,500 ecars
devoted to transporting grain.

The elevator known as ele-
vators A and B, receiving grain
from the St. Paul road, is the
largest elevator in the world
under a single roof. Elevator
D and its annex belonging to
che Anunour Cowmpany surpass
it in ecapacity, but are not a
single unbroken structure. It
s rated at a storage capacity of
2,500,000 bushels, can unload
500 cars per day and deliver
100,000 bushels per hour to cars
and boats. Carsenough to keep
it at work for four days can be
accommodated in the great yard
annexed to it. The building
proper is 550 feet long and 156
feet high. An engine of 1,200
horse power is employed in driv-
ing the elevating belts.

The general features of its con-
struction are the following. It
couiprises a main building sur-
wmounted by what is termed the
cupola. The mmain driving engine
is situated en about the ground
level, at one end of the build-
ing. Alongthe top of the cupola
a counter-shaft, the full length
of the building, is carried. This
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These are simply square bins holding 1,000 bushels
each. Immediately under each is a platform scale
with its bin of the samesize as the garner above it, and
receiving grain from the garner, when desired. Here
the grain is weighed. The garner, it will be seen, can
receive grain during the operations of weighing and
discharging the weighing bin, and when the latter is
emptied can at once refill it. In Fig. 3 the garners
and weighing bins are shown. In Fig. 6 one of the
scalesand weighing bins is illustrated. A hand hole is
provided foreach weighing bin whence samples can be
drawn. This is shown also in Fig. 6.

From each weighing bin the grain is delivered into
the bins and pockets that completely fill most of the
height of the main building. Theserange in size from
500 to 7,000 bushels capacity, so as to suit everyrequire-
ment. Much of the grain received is simply graded
and an equivalent weight of grain of the same grade is
delivered when called for. Other grain is received to
be received with its ‘*identity preserved.” 1In this
case, the specific grain and no other must be delivered
on call. The great variety in size of bins adapts the
elevator to this work.

The garners, weighing bins. and storage bins have
sloping bottoins, so that no grain lodges in them. An
inclination of sixinchesin a foot is sufficient to insure
this.

Grain is weighed once when received and once when
delivered. Each weighing operation involves the ele-

is driven by the engine. The

wain belt is of India rubber and

canvas, eight ply in thickness

and sixty inches wide. This runs very nearly
vertically from the engine driving pulley to the
pulley on the countershaft, one hundred and fifty
feet above it. All along the countershafts are
the driving pulleys for working the twenty-eight
elevator belts. These belts are made also of India
rubber belting, and carry steel buckets riveted at
regular intervals along their outside face. As the
belt travels up on one side it carries up full buck-
ets. At the top these pass over the driving pulley and
are emptied as they turn over, and then they de-
scend empty on the other side of the belt. Frowm the
point of delivery of the belt the grain passes by grav-
ity through inclined chutes to the main body of the
elevator, and is directed by one or the other of the
chutes toany desired point. Fig. 7showsa portion of
au elevator belt, with the buckets on the ascending
side of the belt.

The grain from the elevating belt falls into the
mouth of a chute which rotates on a vertical axis,
whose prolongation would pass through its receiving
end or mouth., Thus, when swung around on its pivot,
its receiving mouth remains unchanged in position.
The open ends of a number of chutes leading to the
garners corresponding to respective bins below are ar-
ranged in a circlearound the revolving chute or ‘‘re-
volver.” Each is numbered in accordance with the
bin it leads to. The revolver can be swung so as to
connect with any one of these. In this way one ele-
vator is inade to feed a number of bins. The arrange-
ment is shown in Fig. 2 and can also be seen in Fig. 3.

Below the chutes on the next floor are what are
known as and have just been referred to as garners.

LOADING A VESSEL WITH GRAIN.

vation of the grain from the lower floor, where the bins
deliver it clear to the top of the building, for delivery
through the revolver and fixed chute to the proper
scale.

Transfer elevators are employed to effect the trans-
fer of grain from one bin to another. These elevate it,
so that it ean descend through inclined chutes in the
desired direction. If the chute does not carry it far
enough, one or more additional elevators and chutes
are called into requisition.

It isevident that a vast amount of complication is
involved in the perpetual filling and emptying of bins,
due to the receiving, delivery, and transfer of grain
among the number of bins and pockets of the great
building. The receiver’s office is shown in Fig. 1. In
this room the record is kept. It contains a large
blackboard divided into squares. Each square de-
notes a bin and is nuwbered in accordance with the
bin number. The numbers are the same as those
painted on the mouths of the fixed chutes as shown
in Fig. 2 of the cuts. Upon each square the account-
ant marks with colored chalk the contents of the par-
ticular bin, the bushels of grain. its kind, grade, ete.
For different classes of grain different colored chalk is
used.

Again the bins are divided into storage, cleaning and .
It is important to see at a glance how

delivery bins.
these inter-connect by the elevators and chutes. Ac-
cordingly above the blackboard proper is a plan of
the system of elevators and chutes, so that the proper
course to be followed by grain under any given cir-
cuinstances is at once seen.

One function of the elevator is the cleaningof grain.
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Some of the bins, termed, as has been just stated,
cleaning bins, are equipped with winnowing fans for
blowing out dust and chaff and with sereens through
which the grain has to pass. The latter remove the
coarser particles. 'The winnowed and sifted grain then
falls into the bin.

The bins all terminate some distance above the
groundlevel. A train of cars has ample head room be-
low them. From the level of the bottoms of the bins
to the weighing floor the entire area is devoted to the
honeycomb of bins, except the few small trunks
through which the elevator belts travel or through
which grain descends into bins situated under other
ones. A space at one end is also free for the great
driving belt to travel in.

The elevator belts descend into Loppers below the
cround surface into which grain to be elevated is de-
livered. At intervals along the platforms forming the
bottom floor are trap doors giving access to these hop-
pers. Grain never remains there, but it is at once
elevated.

One of the cuts, Fig. 5, show how it isdelivered from
cars into these elevator hoppers or chambers. What is
known as a steam shovel is employed. This isa seraper
about three feet square to which a rope is attached.
The rope is attached to steamn apparatus by which it
is taken in at the proper time, as if on a windlass. The
operative draws the shovel back into the car of grain,
and holds it nearly vertical and pressed down into the
grain. The rope draws along
the shovel with the grain in
front of it and a number of
bushels are delivered at each
stroke. In this way a couple
of men can very quickly empty
a car. The movements of the
shovelssucceed one another with
sufficient rapidity to keep the
men in active movement.

One of the features of this ele-
vator is the use of the electric
light. It is equipped with some
so arranged as to light the in-
terior of cars, so that night work
can be carried on. Inthe recent
heavy grain deliveries it was
found necessary to work day
and night.

The portion of such elevators
containing the bins is built with-
out framing. Planks are laid
flatwise upon each other and
spiked through to the layer
below. In this way the outer
walls and the bin divisions are
built wup, giving immense
strength and power to resist
Jateral thrust. A usual timber
for the sides is 2 X 8 inch spruce,
giving eight inch walls, and for
the bins 2 X 6 inch is often em-
ployed. The Armour elevator
contains over 8,000,000 feet of
wood, and about 4,000 kegs of
nails were used in its construec-
tion. The main building is
bricked in outside of the timber
walls, and the roofs and cupola
walls are covered with tin. It
was erected between June, 1887,
and March, 1888, being put in operation on the last
named date. It cost about $600,000.

The elevator described represents one of many
similar structures situated in the principal cities of the
United States and designed to handle the enormous
grain crops of the Western States and Territories.
This group of elevators, Fig. 4, represents but a fraction
of Chicago’s elevator capacity. To give some idea of
the extent of the business in our cities, the following
statement of number of elevators and their capacity
forisome leading cities will be of interest :

Number of : Number of
Name of - Capacity | Name of : Capaecity
City. statlonary o younels, | City. stationary ;.\ ohels,
elevators, elevators.
New York 27 27,275,000 | St. Louis 12 11,950.000
Chicago 26 28,675,000 | Milwaukee 9 5,430,000
Duiuth 14 19,200,000 | Detroit 4 2.900,080
Minneapo.is 16 13,290,008 ' Peoria 5 2,150,080

The elevator charges of course are subject to
change, but in general are based on the following ser-
vices rendered: 1. Receiving, which includes a fixed
period of storage, which may be twenty days. 2.
Extra storage based on a minimum period, such as fif-
teen days. 3. Cleaning grain as described for the
cleaning bins. 4. Transferring grain, as froni cars to
barge or vessel, or vice versa. The favorite position of
elevators is on water, to enable them to serve either
cars or vessels as required.

The great crops are corn, wheat and oats. In the
year 1890 the corn crop was 1,489,970,000 bushels, at an
average of 20°7 bushels per acre ; the wheat crop 399,-
262,000 bushels, at an average of 11'1 bushels per acre ;
and oats 523,621,000, at an average of 19'8 bushels per

(Contenued on page 261.)
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acre. Rye with 27,140,000 bushels and barley with
58,800,000 complete the greatgraincropsgivinga grand
total of 2,498,793,000 bushels from 139,589,286 acres.

Much of this is exported either as grain or as flour.
We will take 1890 as before. Of wheat as grain, 49,-
271,580 bushels were exported, representing about one-
eighthof the erop. This issupplemented by an ex-
portation in the same year of 11,319,450 barrels of
wheat flour. Of corn 86,817,220 bushels and of oats 12,-
207,359 bushels were exported. There were smaller
exports of rye and barleyand of rye flour, while 14,725,-
268 lb. of bread exported represent a quantity of flour
of different grades.

The total exports reduced to a bushel basis covering
flour and meal and all cereals was 203,220,344 bushels,
which ig less than one tenth of the crop.

Thus it is evident that America, while fond of con-
sidering herself the world’s granary, is far busier feed-
ing herself than in feeding others.

These exports are of domestic produce, but there
was an export also of foreigngrain,aggrecating 654,225
bushels. While thus pouring out hersurplus produets,
Aimerica also imported 11,795.548 bushels of grain, in-
cluding 9,375,407 bushels of barley alone.

The business done in exports at thedifferent seaports
is interesting. Reducing flour and meal of all kinds to
the bushel standard, we have for the following ports
in 1890 :

Bushels of grain of Bushels of grain of

Name of City. all kinds exported. | Name of City. all kinds exported.
New York....... c.veaens 64,324,034 | Montreal .. ............ 13.168,4963
Philadelphig............. 21,346.268 | New Orleaps............. 13.951.463
Boston...oieieiiieinnnas 12,165,965 | Baltimore.............. . 36,207,554

What is ultimately done with the grain received at
any given city is not easily determined, except in the
case of seaboard cities. In the case of New York,
122,013,670 bushels, on the basis of the last table, were:
received, indicating that a little over one-half the re-
ceipts was exported to foreigncountries from this cen-
ter.

At seven Atlantic seaboard ports, 280,149,420 bushels:
were received, an excess of about 77,000,000 bushels:
over the total exports.

The year 1890 by no means represents a good crop. !
The comparison with other years is given here. 1

Crop of all Crop of all

rains in grains in !
Year. ushels. Acreage. | Yeur. bushels, Acreacge, :
1880 2,830.710,000  140,941.741 |
1881 2.449,613,080 140,910,809 :
1842 3,197,692,000 145,368,370 !
1883 3,449.667,000  149,265826 :
1884 2,981,744,000 ¥ 2,498,793,000 139,589,286 :
1885 3,002,613,000 134,961,686 :

What the production and acreage of the present:
year will be cannot be yet definitely stated. It is cer-:
tain that it will be very large. One very curious thing
to notice in the last table is the almost unbroken in-i
crease of acreage, with attendant fluctuationsin crops.
Thus 1887 shows an increase in acreage of about
11,000,000 acres over 1883, but with a very slight in-
crease in production.

The fluctuation in yield per acre is shown in the fol-!
lowing table for the same years. This fluctuation is at:
the root of the above difference in proportion of area:
cultivated t-o crop produced. :

Bushelsper Acre of Bushels per Acre of

1 g = & s g 5 g g o ; )

o3 = =) = v = o = = P < =

] s =3 > < U v o 3 > I

> E S & & & | E S & & A
1880 13°1 276 258 139 24°5(1886 124 22°0 26°4 11'5 224
1881 10°2 186 247 11'¢ 20°9[1887 121 20°1 254 101 19'6
1882 13°6 246 264 13-4 2151888 11'1 262 259 1270 213
1883 116 227 281 121 2111|1889 129 270 204 11'9 222
1884 130 258 274 122 23501890 11'1 207 198 11'8 210
1885 1004 26°5 26 102 211

As regards transportation by different mmethods, New
York offers as great a variety as any city. It receives
grain, flour, and meal by canal, by vessels coastwise,

and by rail. For 1890 the following were the receipts :
By Canal. By Vessels, Coastwise. By Rail,
Bushels, ushels, Bushels.
30,185,400 1,609,551 90,218,719

This shows that the slowly wmoving canal boat is a
very large factor in the transport question even at the:
present day. In grainalone thecanal figures to still:
greater advantage as follows :

By Canal. By Vessels, (Cnastwise. By Rai.l
Bushels. Bushes, Bushels.
30,183,400 846,440 63,938,068

For the fiscal year July 1, 1890. to June 30, 1891, the
aggregate value of cereals exported was $152,425,224, at
an average rate of 66'2 cents per bushel. Wheat and
flour represented $102,312,074 of this ainount.

England is our best customer. The following fizures

show the distribution of exports from the United
States.

‘Wheat. Corn. Wheat. Corn.

Bushels, Bushels.! Buehels. Bushela.
Great Britain. 38.240.523 54.601,034" Beleinm..... . 3,741,303 4,793,323
Canada.... .. 220,769 9365811 Brazil .. ..... 1,768,234
Germany...... 8,786 11,419,063 | Deomark. ... .. . 5,788,733
France......... 3,846,500 8,481,129' Portugal....... 2,812,483

:miles) in 7 hours 32 minutes.
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Cheap Shoes Wanted.
To the Editor of the Scientific American :

Will not some philanthropie genius invent a cheap
summer shoe, fit for human beings to wear and leav-
ing the foot in its natural position, with freedom for
natural expansion in all directions? Hints might be
gathered both from the sandals worn at the birth of
the Christian era and the wmocecasins worn by the
American Indians, neither of which would cramp the
toee or elevate the heel, and one of which would give
free ventilation, which the modern shoe prevents.

R. S.

B -
Casting Bullets for Ready Identification.
T the Editor of the Scientific American:

I have invented an improvement in bullets, the idea
being to insert a plug of harder metal to designate and
identify the bullet wherever it inay be found. Thus ifa
policeman was to discharge hisrevolverat a burglarand
the night being too dark forrecognition, were the burg-
lar to escape with one of the mmarked bullets in his body,
it would serve as an identification. Much speculation
is now spent as to size of bullets, etc., when taken from
wounded criminals. The cartridge men think it would
hardly pay to wmake special bullets, although the nov-
elty is admitted. I think the idea is too good to lie
dormant, and am willing to contribute it to the public
through either of your papers, of which I am a sub-
scriber,

The idea would be for the police in each city to have
a distinguishing mark, such as the following: 4, M, [,
®, A, and others. GEO. H. IRELAND.

Springfield, Mass., Sept. 18, 1891,

-

Interesting Discovery at Wolfville, N. S.

: Po the Editor of the Scientific American :

At the head of Minas Basin, a few feet above tide
water, some very interesting remains liave lately been
found on the prewmises of Mr. W. C. Archibald, of the
town. The place in question has been a small hill of

:sand as far back as any of our residentscan remember;
:but within the last twelve years Mr. Archibald has re-

moved about six feet of soil, and in doing so came to
traces of building. Recently he has had the place
thoroughly dug over, and the following rewains have
cotne to light.

1st. A floor of hewn boards, probably hemlock,
charred on upper side.

2d. Rough bricks or irregular pieces of clay reddened
and hardened by fire.

3d. Charcoal, or charred wood, and sticks which mmay
have been wattles.

4th. Iron implements, as wrought nails, file, knife,
and portions of vessels.

5th. Copper coin and gun guard.

6th. Small pieces of crockery, a bowl of clay pipe:

two inches high, and several stews.

There was evidently a small house here at sowme re-
mote period, which was burned down and the site of
which has since been covered by six feet of sand. The
land surrounding this is alluvial, but it is not easy to
account for this evidence, or to say whether the re-
maiuns belong to the Acadian or Norse period.

A. E. COLDWELL.

EEngllsh and American High Speed Performances.

Concerning the rapid railway trips lately made in

“this country, our London contemporary Engineering:
-3 remarks:

There has been a train run in America which has

eclipsed the best examples ever yet seen in any part of ;

the world. We pride ourselveson having the finest ex-
press service in existence, and no doubt we have, if it
be considered as a whole, but our best performances
are now equaled in America, and our very finest run,
which ouly a few years ago excited the greatest en-
thusiasi, has been surpassed. It will be remembered
during the race to Edinburgh that on August 13, 1888,
the West Coast train ran from London to Edinburgh

: (40014 wiles) in 7 hours 38 minutes. and on the following
-day the East Coast train covered its distance (39214

Again, on the 31st of the
month the East Coast did the distance in 7 hours 2634
minutes. The feat thus performed was 39214 wmiles in
41634 minutes of running time, subtracting the 2614
minutes for lunch at York, 2 minutes at Selby, and 114
minutes at Ferry Hill. The speed, excluding stop-
pages, was 56‘5 wmiles an hour all the way. Including
all the stoppages, except the 2614 minutes for luncheon,
it was 56 miles an hour. This was certainly the best
run ever made up to that date, but it was not an ex-
ample of a regular service. The race onlylasted about
a fortnight, and ever since 8 hours has been the stand-
ard time for the journey on both routes, which gives

an inclusive speed of 50 miles and a running averageof:
Omitting the luncheon:

5314 miles on the longer route.
time, the average speed, including all other stops, is 53

20,000 | iles an hour, or 400}4 wiles in 460 minutes.
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1, Now let us see what is being done in America. The
Royal Blue Limited between Jersey City and Wash-
ington makes the run daily at an averagespeed of 528
miles an hour. This is just a trifle better than our
West Coast Scotch expresses.

All these good runs have been put into the shade by
one on the 14th of September, from New York to East
Buffalo, 43614 miles in 43934 minutes. When the news
of this came by telegram it was received with incre-
dulity, ar the invention of a newspaper reporter, but
with the full details before us it is impossible to deny
credence toit. The run has certainly been made, and
would have tulfilled the planof itsauthor, Mr. H. Wal-
ter Webb, third vice-president of the New York Cen-
tral and Hudson River Railroad Company, of covering
the entire distance at a mile a minute, had there not
been 714 minutes delay for a hot bearing. The follow-
ing table gives the particulars of the runs:

Miles. —_ Time, Speed.
Miles.
New York, 7:30 a.m. |} Al
143 Alb j arr. 9:50 a.m. | 1 |
4 any..... i dep. .9:53;1; am. |1 o ’\f mi5]?as52an
2013 Syracuse. .. 8T 12:195 p.m. f I hour.
1 ep. 1222 pam. |1 583 |
4633 E. Buffalo. 2:50 y o J

From New York to Albany the line follows the
windings of the Hudson River, which are very sharp,
entailing curves of short radius. The track is practi-
cally level, except that a summit of 100 feet is sur-
mounted at one place. Thedistance is143 wiles, and was
covered in 140 minutes, at the rate of about 61} wiles
an hour. Three minutes and a quarter were consumed
in changing locomotives, and the next stretch to Syra-
cuse of 148 miles was done in 146 minutes, or at the rate
of 61 miles an hour over an undulating country. In
214 minutes another locomotive wascoupledonand the
run of 145 miles to East Buffalo wascommenced. This
was over a level line, and was done in 148 minutes, in
which is included a stop of 714 minutes for a hot bear-
ing. Had it not been for this delay, the splendid run
of 145 miles in 14014 minutes would have been made at
the rate of 62 miles an hour. As it was, the entire
journey only exceeded by 314 minutes the determined
rate of 60 miles an hour for 7 hours 16 minutes, includ-
ing stoppages.

The train consisted of a locomotive weighing 60 tons
and a tender weighing 40 tons, a drawing roomn car 40
tons, a buffet car 33 tous, and a private car 38 tons, or
about 210 tons in all, by no means a light train. The
engines had cylinders 19inches in diameter by 24 inches
stroke. The first had 6 feet 6 inches coupled driving
wheels, and the other 5 feet 9 inches wheels. The total
heating surface of the first engine reached the high
total of 18215 square feet, and the grate area was 273
:square feet. All the tenders were fitted to take up
‘water during transit, and were able to carry 634 tons
i of coal.

It is easy to guess the cause of this feat being at-
tempted. There will be great rivalry among the rail-
ways running to Chicago during the exhibition year,
and they are already beginning to show the public
what they can do. On the line on which the run was
wmade there are four tracksover the first section and
six over the remaining sections to Buffalo, so that it
offers ample facilities in the way of a clear course for
fast traffic. It has a well laid roadbed and easy grad-
ients. The curves are very bad as far as Albany, but
American rolling stock is built to follow a sinuous
track, and winds its way with cowparative ease. If
there should be a notable increase of railway speed in
: America, we shall expect to see further improvements
‘here, and our moderate distances still further de-
creased.

B XE
Floral California.

The Orcutt Seed and Plant Company, San Diege,
California, have issued an interesting descriptive list
of Californian trees and flowers. The writer thinks
that there is perhaps no country in the world where
the early spring flowers so change the face of the earth
from a desolate waste to a beautiful garden as on the
Pacific coast—hills, mesas, mountains and valleys, and
the arid plains of the desert, alike quickly responding
to the vivifying rain. * California,” he says, * has
probably already furnished to the horticulturist a
greater variety of beautiful flowers and stately trees
than any other State in the Union. Yet many others
are awaiting the appreciation of man, or wasting their
sweetness on the desert air.”
- -

Getting Rid of Fleas.

A correspondent of the Washington Star, who has
been studying the subject of getting rid of fleas, gives
this as the result of his investigations: If thiose who
are troubled with this insect will place the common
adhesive fly paper on the floors of the rooms infested,
with a small piece of fresh meat in the center of each
sheet, they will find that the fleas will jump toward
jthe meat and adhere to the paper. I completely rid a
, badly infested house in two nights by this means.
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