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Design of a Coal Rftorage Plant.
at
iiichigan Agrichltural College Power House.

-oCo~-

The present system of hand ling and storing coal at
the .college powor hcouse has been unsatisfactory from a
nunver of different standroints, in both method and cost.
The recent coal strike also denonstrated that the storagzs

capacity was wholly inadequate and the colleze came very
near a coal famine because of its limited facilities.
It is the purpose of thie thesds to recormcnd several

important changes in the system of handling coal and to
submit herewith a design of a suitable coal conveying and
storage plant.

Under the peesent system the cocal is brought in in
ordinary railroad cars and nust be shoveled into the stor-
age house by hand requiring the services of two or three
zen. (See Fig. 1.) The building is of such a shape that
it is also necessary for men to work ineide the building in
order to distribute the coal around the storage house. (See
Fig. 2.0 After the coal is stored only about one-half of
one percent of it can be removed without re-shoveling; all
the rest must be shoveled cr scraped fron the far ends of the
building up to the spout in the elevatcr shaft.

The present building is estimated, by the Engineer in
ctarze, to hold 2,000 tons when filled tc thLe roof. Fronm

the dimensions of the building, however, this estimate seems
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a littlc largze as the cuoic contente of ‘he vuildinz only
warrant a capacity of 1320 tons -vhcn completely filled.

This capacity probadly nevcr could e reached vecause of
the construction of the building and the labor necessary

to fill it.

ct
[#1]

In order to Lave anyvhere near a eufficien urrly of
coal on hand, it has oeen customury to pile coal alcng the
side of the trackes oprosite *tlre storaze house. The coal
thus exposed to the action of the air anu water detericrates
raridly and must ¢ relanaled in wazons to zet it %o the
boiler roon.

Fig. 3 shows a snall nmart of cne of the piles of ccal
alceng the railrcaa tracks. Thisg »nile forrerly extended up
to the end of the tracks as fromn the view shown in FPig. 1.
The stains cf the piles are also prlainly discerniuvle where
the coal was piled up against the ends of the pbuilding (see
Fizs. 1 and 4), so that it would arpear thut as nuch, if
not more,ccal was piled outside than was stored inside of
the building.

These metheds necessitate entirely too much handlgng
and it is estimated that tlre cost of rehandling is from 10
to 12 cents ver tem, —which is without taking into account
the loss sustained throuxh deterioration. The average
coal consumption at the present tire is avout 20 tons per
day, with a minirum of tons and & raxirun of 335 tons.
This makes an annual consunntion of 7,300 tons at an added

expense of frer $720.77 to £876.00 per vear for rehandling!
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Fig. 6



The systewr of loading the smaill industrial cars which
carry and aump the coal into the nunxersg in the nower Lcuse
is uleo very wad &s the slepe of the coal chute is not
sufficient to lcocad *he coal intc the cars excent by sheovel-

Taking all thesc points into coneidoration wo Lave
designed our storzge Lcuss so thot nn shoveling will e

necessary, «ll of %the ccal »einy loadecw and unloaded by

Piz. O showe a transverso section of the rroncsed
plans. Tre coal is durmrned fror trhe r=il rozu car into

tre horpers "a" and is fed c¢nto the line of Hucket convevers
"b" which travel in a trcocukh in tre flcor %o the end of
the building wherc it is elevated and uistriouted into the
Loppers "c - c¢" on either sicde of +re train shed. Coal is
then taken s ncedsa from the storage oins tlru sates whichk
allcw the coal *to run intc the snall industrial cars directly
belcw. Trese cars arc then run onto the clevater and
raised as at r»reccnt.

In the proposed rlans, the buildingy is to e 140 ft.
by 32 ft., inside reasuremsnt, with a hrei tht of 27 £, fron
the sround. Tre flcor is © ft. 2elcw trke ground —ith a
total inside reizht, to rneaxz of roof, cf 01 ft. 8 in. Tiz. S
shows a longitudinzl secticn taken +thru five differcent placss .
“ecticn A-R ghows the conveyer trcugzh an. cencrete casing at
the end of tre osuiluing. Tiis trouzh is *o be ueen cnough
to allow the convevers *+o travel sclow the flcor line so as

e

not tc interfere witr trhz industrial car tracks fron tlre
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clevatoer. TLe secticn is
casing vhich ig archcd belew ke storige hernmers to allow
for accessinility in case of a oreak down.

fection R-C is tck~n thru the storzze horrers on the
left of the truin shed (Fig. 1). Trere are eight of these

koprers, the neak between each bein; surzerted oy a steel

box-beam resting on reinforced concrete ceclunns.

Q

C-L is < section thru the center ¢f the elevator shuft
and motor room, the bottor. of the storaze hopper forring the
rcof of the latter. The rain parts of the elevator shaft
and surrounding foundationsg will not we chanzed except to
accomodate the new parts vein: put in.

D-I is a section taken thru the trair ched just inside
the ncrth wall. 1t shows the 1-dears suprorting the rail-

rcad tracks over tlre horncre into -«which the coal is first

'J-

are gevan guck horpsrs tie len

~
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dumpe i. Ther

Q

ouilding, each havinz an individual "feed-:r" -which gunnlies
the coal tc *hoe conveyers.
fection I-F shows the sitcraze ho~rers on the ri:ht hand

\

gide of the *rain shed (Fiz. D) of which there are ei "ht,

e
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situated the same as thése on the left huna gide in section
thru R-C.

The foundations of the buildiny are to ne of concrete
as is also the floor. The walls anove ground are to oe of
red dbrick to ratch the power house . The howmpers, »oth the
track hopperz und the gtoraze hornpers, are to ne of reinforce d

concrgte witl: the suprnortins columns of the same raterial.

-
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to ‘bpack anua the roof covaring to Le of prepared cecuar shingles
The cupcla is *c b2 rcofed with tlre sarnc naterial as the
storaz2 Lcuse roeof and sided with corrusated sheot iron, naint-

Bl

s tc b3 cof concrete with a reinforced

s

ed. Tre train gshou

concrete roof, saue as *the construction for the horper ovottons.
Fiz. 7 sh-mwas a plan cf the floor with foundations for

the . - .o - .

viY vallg , columns aad *rain sheud. Tre industrial car

tracks arc connected nr turn-tables ana ars shown dirsctly

unde~ the honne™ spouts fron ths storaze ping. Two d-ors

t. kixh are cut thru the truin shed found-
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ation to connect ths north and south s*torae lLoopers. Cn

.

the wvest end an 8 £t. door way is made to the outside of the
ouilding *o ullow fo» the emtrance of rachinsry, etc.

2 taken thru H-C in 7i:. O und shows
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Fig. 8
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the position of the s*oruge snouts, railrsad trucks, track

LS

honpers, convarer casinzs, etc.



ESTIMATED COSTS.

(Ttenized)

CONCRETL .

rloors. 4" thick, 140" <300
2320 8q. ft. at 7¢ $196.n0

Foundations. Porirmeter of the

puilding 450°'.

No. 8q. ft. in vertical

secticn 10' hizh, 12.7

8515 cu. ft. 7 354 -  $2980.70
Train shed. 25' hizh, 140' long

1.5' thick

10500 cu. ft. » 3564 - 3670.70

Conveyer casinzs. ©&o' hizh, 1!
thick, 10' pecrimete

1,070 cu. ft. @ 25¢ - - 350.00

RETNFORCED CCHCRETL.

Colurns. Feight 13', section
1.5'x1.5', no. 14.
378 cu. ft. @ 50¢ - - 2189.09

Hopper bottoms. &" thick.
North side.
2430 cu. ft. @ 354 - - 850.60
South side.
1082 cu. ft. @ 35¢ - - 371.700
Track honners.

1488 cu. ft. @ 354 - - - 530.860

BRICIT "CRY,

Walls, etc. 237' high, 1.5' thick,
Porimetsr 405', section
40.5 sq. ft. 16443 cu. ft.
with 21 oricks per cu. ft.
345.3 ¥ oricks @ 212 nor B - - -

27,000,900

21,932.00

14143.30
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11020 sq. fi. M 5.00 per C - §

I-bcams. G" for R, A, track supncrts

for transverse surrorts.

S" - 145! lonz, 1564 nor ft,
24" - 15! " 9,»'\:!! " "
At 35¢ per 1o, -
Rox-beanms. 17' long. 7 veans B0F »ver
ft.
12' lonz. 7 bearis 20F »ner
ft L]
Total of 40:30# » 354 per 10.
tnzle irons, in rcof trusscs.
Lowver clrerds 13.3¢ x 63!
2 unper " 12.4% 5 33.5!
2 bracss 6.2% x 8.5
2 " 5.3% x 13!
Lach truss to cest 5137.70

6551.00 50100C

©03.20

2.70

15 trussce @ J137.20 - - - = - 2b20.00

cupcla. (corru-ated sheet
iron) 7' hizh, 143' lecng,
2002 sq. ft. 0 #3.00 ner C - -

23 =windows, 3'x !
294 sq. ft. © 74 per

FLLlLiRS,

340.790 per

TURNETARLEIS.

2 Turn-tables © JR25.00 ner

TNLUST2TAL TRACT.

124 per ft.
£.015

145' track
17404 o0

G0.20

13305.90
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240.00
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CUUEVBR SYSTELG.. o
S

The convever crystewm is estimated at (5,

CSTIIIATE CF TCTAL CCOT.

Cencrete = = = = = = = = - = 27000.00

" recinforced - - - - - 1982.00
Rrick w.rk - - - - - = = - - 414Z.00
hCOflﬁ - - - - - - 050.00
Steel (including cumola side) 3805.00
ulaS - - - - - - - - - - - 21.29
Foedirg - = = = = = = = - -~ 240.70
Turn-tables - = - = = - - = 50.07
Industricl tracc = - - = - - 25.20
Conveyers - - - - - - - - - B0ON0.05 .,225687.20
ingincering expenses 10 2255.C0
Grand tctal o i8n%.00
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