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- Other substances from one car to another, or
- to and from a series of cars simultaneously,
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- shippers.

to the letters of reference marked thereon, |

-malcules and grain-destroying inseets are ex-

the grain, superinduced by an air force from
‘the blower. The present invention goes much

or to railroad-cars, without further handling

UNITED STATES

Parent OFFICE.

© LYMAN SMITH, OF KANSAS CITY, MISSOURL.

PNEUMATIC GRAIN TRANSF

ER AND STORAGE SYSTEM.

SPECIFICATION forming part of Letters Patent No. 305,976, dated September 30, 1884.

Application ﬁleﬂ. March 3, 1884, (No modcel.)

To all whom it may concern: o l

Be it known that I, LYymANSMITH, of Kansas
City, in the county of Jackson and State of
Missouri, have invented certain new and use-
ful Improvements in Pneumatic Grain Trans-
fer and Storage Systems; and I do hereby de-
clare that the following is a full, clear, and ex-
act description of the invention, which will.
cnable others skilled in the art to which itap-
pertains to make and use the same, reference
being had to the accompanying drawings, and

which form part of this specification.
This invention has relation to a new and
useful apparatus for the transfer of grain and

and also to a new and improved system of
transferring and- storing grain, and to venti-
lating and drying the same, and by which ani-

terminated. |

This invention is an improvement npon pat-
ent granted to me, dated June 5, 1883, No.
279,034. Inthepatent just mentioned a series
of bins are shown which are adapted to rail-
road-cars, to load and unload the same. The
bins in said patent are independent of each -
other respecting each other as to grain-stor-
age, and are only unloaded by the gravity of

beyond the method set for it and claimed by
sald patent, while the general principles em-
braced therein will be more or less embodied
in this. . = N |

“I’he first object of this invention is to estab-
lish a gystem of storage of grain, whereby it
may be readily discharged into storage bins
or houses adapted for that purpose, and where
1t may remain on storage for a certain length
of time, and where each consignor may with
confidence consign his grain to his consignee
without danger of having it mixed and com-
mingled promiscuously with grain of other

‘The second object 1s to provide means of
transferring this grain, when desired, or when
sold to others, either to ships, boats, or barges,

n

[ P

of the grain than to force it out of its storage-
place to the place of transfer, or from one or
more bins to other of like character. These
objects may be carried out without wastage or
damage. -

The third object of this invention is to dry

39

and Improve the grain while in storage by
exhausting from it all moisture, dust, and other

foreign substances, and, further, by forcing a
vacuum in the bin or other place of storage,
whereby the grain-insect is destroyed for the
want of atmospheric air, which is essential to
maintain all animal life.

Fourth, the system comprises a peculiar

-arrangement or plant of the bins or storage-

places for ready access for loading and unload-
ing, and for distribution- of the grain in cer-
tain quantities over a certain area of ground
for the best utilization of the same, whereby
hundreds of car-loads of grain may be loaded
and unloaded simultaneously, and each car to
1ts rightful destination, without danger, loss,
or damage. - . - |
Referring more particularly to the drawings

hereto annexed, Figure 1 illustrates a plan

view of my plant or system of storage-bins, ar-

ranged in rows or groups, between which rail-

roads are located for the cars to be loaded or
unloaded. Theremay be any number of these
bins, whose capacity may be from one thou-
sand to five thousand bushels of grain, and

!

may be operated by a series of engines and

- blowers, all of which may be varied accord-

Ing to necessity and location.

. Fig. 2 represents a plan of the system as
applied to docks and piers for loading and
unloading wessels to and from railroad-cars
and other places. This figure also shows in
perspective the bins sufficiently elevated for
the railroad-cars, velitcles, &e., to pass under
them without interfering with the traveling
public. In this case-ships to be loaded or un-
loaded with grain, fine coal, sand, and other
material of like character may be run in close
proximity to the elevatea bins for that pur-
pose. The grain-carrying pipes which con-
nect the bins may be utilized to load or un-
load an ordinary vessel in a very short space
of time. Should there. be different qualities
of grain in the bins to be loaded each par-

! -I;
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- ticular quality may be taken {rom the bin be- yure can Le exhausted therelrom by causing

fore any other quality is touched.

- oof diff
separated, as may be desired.  The same may
Dbe said of unloading vessels.
of bins or cars may be unloaded at once by
~adding the necessary connections.
~are designed to be so arranged that the grain

. contained therein will be weighed before

10

.':'Il'i5
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- This feature must not be omitted.
~ohirst weighed and marked.
ing hll(,d it is abt once weighed, having its load
.Lheleln .n hich weighing 01:11}'»’ t‘lGCS a L few see-
The unloading at once com- -
One sgeries of bins may be loaded
- while another series are being unloaded. .

onds =0‘f-'time.- |

T'hus grain
erent kinds and qgualitics may be kept

- A whole series

emptied to either car or TGSSBl or elsewhere.
- The bini 1.5
- The b111 now. be-

mMences.

18 evident that these blns mey bc maﬂe out of

QO

25

any suitable material.
Tie. 8

bins as ’Lpph(,d torailroad-cars only.

connection between the cais and bins,

- precisely the same as that shown by Iig. 2.

- dampness.

- Sheet 4 and the figures illustrated Lheromr
represent a very 1111pmtfmt feature in this in-.
- vention-asapplied to the transfer of grain, and
- also to the preservation of the same from |
It equally applies to grain that |
‘becomes web in transit or from other cause.
- This feature supplies a long-felt want in hand-

ling grain,

millions of bushels of grain.in a year.

40

- blowing of the wind.
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It 1s well known th‘lt orain when wet 18 re-

carded as damaged, and is sold for little more
than half its value, really,when the said grain
is 1n a sound condition, only being wet. Dy

my process I can in averyshort space of time -

revivifyand dry this web grain and restore it to
its original freshness and purity-—just as much
so as when it was standing in the ear when 1t
oot wet and was immediately dried by the
My process 18 just as
natural, and while I use artificial means for
drying the same, as nature did in the field, 1
use pure atmospheric air, the said air suar-

rounding every grain and permeating the en-

tire mass.

Referring in detail to the dmwmns A A,
Fig. 1, show two 2roups or double ToWs of
bins located between railroad-tracks B B B.
Theselines A. A may besald to be of a capacity
of from one to two thousand bushels each.

C shows a single row of storage-bins, which
may be said to contain from five to ten thou-
sand each, the object being to supply the de-
mand of the shippers of grain, and to pre-
serve their grain independent of others in sep-
arate bins, so that when a shipper has either

1irom one thonsand to ten thousand bushels he
can be accommodated. Inthemeantime,should |
the grain become wet in shipment, the moist- |

The bins

16 1S

1 built sufl

neath them.

It | of the way.

represents a pﬂmpeetwe view 11 ele- {
- vation, clearly showing my plan of elevated
‘The bins
- areso arranged as to be used together or inde-

- pendently, as oceasion may require. By the |
&C.y |
~the grain may be taken from one to the Oth‘er,

oor any number of them, orany one ora num- |
- ber of them may be opemted ab the same time, |

and 18 calenlated to save untold:|

305,976 .

atmospheric air to

pass through it by means

i of my exhausting and drying process.
- DD D show the blowers and ennme% f01 o
operating the various apparatuses. |

Wagon-roads may be arranged between and |

1511011“81(16 of Lhe t] "LCLS fmd 10%(1@,(1 the S‘Lme; .

In rlﬂ '

i

‘7 1 shcm %nothel very 11111301113%1&- .
g .elemeut of thisinventionin transferring grain.
‘A A show eclevated bins. The platfol'm s

ciently high to permit railroad-cars
or any ordinary travel to Dbe carried on be-
These bins may be located along
doeks for loading and unloading vessels, their -

elevated- 1)081t1011 rendering them entlfely oubt
‘Should a vebsel to be unloaded.
“contain more grain than the bins would hold,

1 or should 1t be essential to Immediately un-

load the vessel, the grain can be carried off to

“any suitablelocation in the distance, wherethe
“orain may be stored until it is required.
“conduits for conveying the grain may be of the
usual character, but will of course be air-tight.
Thus ground less valuable may be utilized for.
the. Stemﬂ*e of large quantities of grain or
other material mp%ble of ‘being lmndled by
D is the Dblower .Shmvn in this
T is the exhausting-pipe from the
“blower,communicating to each one of the tanks
~Tlach of these bins 1s independently

my process..
ficure,

or bins.
controlled by means of valves a¢,and the valves
by lever b, so that all or any one of them may
be operated at the same time. -

The
QO

Jast below the
“bins, and communicating with their bottom
| by suitable pipes, I locate a.conduit, (z, which

is common to all the bins for loading and

unloading. The unloading connections are
marked ¢ ¢, and are provided with shide-valves
d d, which control their exit. The inlet-pipe
shown Dy e also connects with pipe G, and ex-
tends up into or near the top of the bins A,
wherethey discharge. Projecting downwardly
from pipe Grar ewnothel seriesof tubes (marked
Ity whichlead 1nto one or more cars, H. These
Lu_be_s I may be used either for 10.:1(11110 Or un-
loading, as the case may be. Tubes T arc
also supplied with controlling-valves ¢. T'his
pipe G is also provided with valves 2, inter-
posed between cach of said bin-connections,
the object being to control any of said bins.
or to permit the pipe or conduit G to have a
clear passage to other storage-places by clos-
ing all the connecting valves and passages and
opening the str mn*ht way valves /.

At ¢, I show fmother connection to the main
conduit .
pipe, J, which runs through all of the tanks
or bins.
(clearly shown at Figs. 4anrd 6, ) and 18 adapted
to carry grain in either direction and deliver
it in the bin by means of the jointj. When
all the joints j are closed, 1t 18 a straight-way
conduit to any distance. The joint 7is an im-
portant adjunct to the worlk of filling the bins,
and is much Dbetter than valves.
orain is to be delivered into either of the

This pipe ¢ connects a delivery-

Thispiped hasahinged joint-piece, j,

W’hen the
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' A 1s the bin.
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bins, all there is to do 18 to pu]l the joint to
one side, which destroys the connection and
the grain falls into the bin. Just as soon as
the Jomt 18 pushed back again the pipe is
wholly without interruption from valve pro-
Jjections. These joints jmay be operated from
the outside by handlesor lever k. At theend

of the main pipe G, I also show a conduit, K, -

which leads into the hold of a ship. There

may be several of these conduits, I, leading
1nto a ship’s hull.. In the drawmﬂ's the Shlp_
is shown at the end of the deck: but 1t 1s pref-

erable that her broadside Dbe bwught to the

sides of the bins, so that a conduit may enter

each hatchway, so that she may be evenly

loaded. |
1t 18 stated 1n a former patent that the dis-

charge from the bins or elevators may be aug-

mented by reversing the pressure from the
same apparatus. It 18 evident tha,t the same

may be done in this case.

Too great a stress cannot be laid upon the'
.1111portance of this invention, and I consider
the above relating to the haudlmg of grain

sufficient to a eledr undemtnndmw thereof.
Fig. 3 clearly shows the System of bins as

'prplled to railroad-cars, the various parts of

which are similar to that described for Fig. 2.
The same letters will also designate the same
parts as those designating the parts indescrip-

tions of said ﬁﬂure only that in the present

instance the feed tnozszles within the cars are
shown in dotted lines, and the filling-pipe ¢ is
shown in one of the bins, where the latter is
broken away. In all other respects the con-
struction and operation is the same. I may
add, however, that the elevation of the bins
as ‘1131)116{‘1 to 1&111"03(?15 may not be so great or

elaborate as ﬁhen ‘11)1)]10(1 to dock or thp

loading.
T will now proceed to describe the 1Ven-

tion as it relates more particularly to the dry-

1ng process of grain or other substances—such
asirultin bulk, oredibles in warehouses, &c.—

as will be evident from the dr: meos and this

specification.
I1g. 4 shows a sectional elevatmn of agr ain-
bin as applied to my system of grain- transfer

a conical shape at both ends when applied to
grain, for the reason that when the bin is ex-
posed totheweather the cone-shaped top sheds
the rain or snow, and by having the bottom
cone-shaped the n*rfun or other gramllar sub-
stances will shde to the extreme outlet by its
own gravity. Ilowever; when a tank is to be
made for fruit or other substances the bottom
may be this or other form and hmﬂ'ed as ocea-
slon may require, and may be provided with
Internal arrangements to sunit the material
dried,

e is the inlet- 1)1pe nhmh in thIS case enters
the bottom and runs up within the vessel.

L shows a cross-section of an annular per-

forated pipe resting upon and secured within
the bottom of the bm and ¢ the outlet.

) 1s the jointed 11’11{—:-‘r -piece of plpe J, and 7 1 bv suitable condmi

I prefer to make these bins of

gy’

18 the hinge.

.mrways controlled by valves n «.

T'he same may be said of meat.

1The piece j may be operated by
any Sllltd,bl(} device, as may be seen abt .

Fig. 5 shows a cross-section of the bin, taken
on the line z z, Fig
of admitting air to the bin, which may be va-
ried, as circumstances may require. - m m are
The air 1s
drawn through these valves by an exhausting
mechanism, which has heretofore been fully
described; and Fig. 6 shows a plan view of
two of the bins connected with the grain-pipe
J running through them.

While this dr ying process 1s very beneficial
for grain generally, it cannot be surpassed for

Seed orain.

. 4, which shows one means

70

75

80

It is well known to farmers and to persons

generally handling seed-grain that a large per-
centa;g'e of it is attacked by 1usects—such as
worms, 1nsects, weevil, and the like—which
unfits 1t for seed. Those insects get into the
germ of the grain unbeknown to the farmer or

~merchant bandling the grain, which destroys
1t for sced purposes, so that when grain of this.

character is sown it fails to come up, and at a.
time too late to plant other grain.
large percentage of that yearls erop is lost.

35
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Thus a

Now, with my invention the said grain can be

first dried, then all the air exhausted from the

bin in which I create a vacuum. The grain
niay be left in this vacuum for a certainlength
of time, when in the absence of atmospheric
alr every atom of animal life is destroyed.

dried and cured in the same way, and 1 might
mention many other artieles of food and other

things to which my process could be applied
_w1th cgood results, and which are used as mer-

chmtable mrtlcles and commodities too numer-

ous to mention.

1t will be fully understood that only atmos-

pheric air 1s used in my drying process, and

thereforethe material is notsubjected to heated
or vitiated air.

Having thus deseribed my invention and the

best means known to me at present for carry-
ing the same into effect, what, I claim as new,

'-‘md desire to gecure bv Letters Patent, 15—

1. The system of transferring and Stoung

| grain or other analogous substfmee which con-

sists in locating a series of storane or transfer
bins, then mnne{}ting said bins by suitable
conduits to each other, whereby one or more

may be emptied or loaded independently or

together by means of an e‘{h%m‘rmo appara-

'tus, as set forth.

2. 'I'he system of tmnsfcu ing or storing
grain, which: consists of one or more series or
groups of bing connected together by suitable
conduits, said conduits having controlling-

It may be

10V

105

110

_115

120

valves, whereby one or more of said series

may be operated independently or together
for the discharge or loading of grain, substan-
tially as set forth

3. The system herein de&embed of transfer-

ring and storing grain,which consists of groups
- or series of bms or tanks connected towether

saldl conduits hfwmg

|||||
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controlling-valves, and adapted to be connect-
e¢d to an exhausting or blowing apparatus,
and valves for adapting the main conduit for
conveying grain beyond the tanks shown by

5 the system, for the purpose set forth.

10

15

20

4. The system herein described, which con-
sists of two or more series or groups of tanks,
each group being adapted to be connected to
cach other by suitable conduits, and the bins
1n said groups to be of variable sizes, for the
purpose set forth, each series or group being
adapted to be loaded or discharged from dif-
terent points by exhausting mechanism.

0. T'he method of transferring grain, which
consists of first elevating the bins to a suit-
able height, then connecting them together by
suitable conduits, then loading or discharging
the receptacie for said grain, substantially as
described.

6. I'he method herein described of transfer-
ring grain, which consists, first, in exhausting
the grain f:l:'om conveying - vehicles throufrh

suitable conduits, then transferring it to grain-

30

weighing bins, then exhausting or foreing it
from said bins into ships or othervuhleles
or to storage-places, as specified.

7. The combma‘tlc}n ina grain-transfer sys-
tem, consisting of the Sueking-nozzles, the 1n-
termediate conduit, and the discharge-con-
duit,with the elevated weighing-bin, substan-
tially as described.

S. The combination,in a grain-transfer sys-

tem, of the main condmt (I the conduit e f,

h‘wmg controlling- vqlves,w:tth the bins,as sel
forth.

9. The combination, with an elevated sys-
tem of storage and weighing bins, of the main

I

———

conduit and ils connecting - pipes, with the
tanks or bins and with the exhausting appa-
ratus, as set forth and described.

10. The combination,with a system of grain-
transfer consisting ot thu main conduit amd its

connecting-pipes and nozzles, of the Interme-

diate pi pe,e,and the tanks, substmntla,lly as seb
forth.

11. The combination wil:h the pneumatic
oraln and storage transfel:' bins, and with the
conduits thereof, of the main pipe J, having

its jointed piece ¢ mchpted to operate substan-'

tially as set forth.

12. The combination,in a grain-transfer sys-
tem, of the main grain-transfer conduit G G
and exhaust-pipe F,with the interposing tanks
or bins, the said bins having valves at both
their ends, as set forth.

13. The combination,ina grain-transfer sys-
tem, of the exhaust-pipe I‘ main conduit G,
SUbSldl’Ll‘y conduit J, havmﬂ a pwoted or
hinged jointed plece; and the connectlon 7, a8
set forth

14. Thecombination,in a graln-trar_nsfer SYS-
tem, consisting of & grain-bin and 1ts connect-
ing coadmtc; whereby it may be loaded and
dlschdrﬂed and with its exhaust mechanism

and air - suPplv device, substantially as set
forth.

40
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In testimony that I claim the foregoing as

my own L affix my signature in presence ot two
wltnesses.

LYMAN SMITH.

VWitnesses:
O. L. DUrFY,
IT., O. McCLEARY.
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