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1. R will euperisnce the difficulty of grinding
v hand,
W = 2Nt wWill be abls to explain how a watsrwheel
Lurns the mill machinery.,
Lo Btudent will be abhle to explain the mill machinary,
waing the appropriabe voabiul ary .
4. Gtudent will be able to explain the milling process
fram grain to flour.
5. will be able to identify the four types of
2l=.
& : will be able to identity the grain parts andg
@xplaln thelr use in bthe milling of flour.
7. Student will be able to differentiate betwean the
grains buckwheat, wheatl, iy, and corn.
£, Student will auaming the thres stages of oround
wheat, Corn, buckwheat, and rye.
7.

Student will be able to discuss the inmportancs of the
1ll in relation o town building in pionesr Limes

Stuadent will be able to discuss the iohs of the miller.

Student will be able to raecall fthe history af ﬁﬁﬁ&%fvill&.
Miil or Sgring Mill.

12 Student will he able to explain the importance of grain
ag a faod substance during pioneser times and today.
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VOCARULARY LIST

& building with machinsry that grinds
arain into flour.

zomeEone who owns or dirscts work dons
at a mill, especiallv a flour mill.

one of two large circular slabs of stons
with channels, bestween which grain is
around, The grain is fed into a hols in
the micddis of the uppsr OoNe.

the strong current of water which drives
e mill whessel, the channel in which the
currant Funs.

s dam mades across a stream to build up
a sufficient supply of watsr fto turn &
milliwhasl.

e ponog formed by oa milldam.

Fitted with Flan
millstream and wWor

rotated by the flow of water and
ummd to work machinery, especially in &
mill.

an artificial waterway with a gahte or other

device to cantrol the flow and level ot
wWatat.,

s watorwhesl deiven by water passing
uidarneath 1k,

5 waterwhesl driven by water flowing over
the top ot ib.

s wabterwhesl racelving water on itz

deiwven by graviity and the

zishing
ot ating

R -
[ iy

a merson who builods mills or mill smachingry.
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Fretend vou are a
from the field to

of carn to grind. Te
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WRITING TOPICS ' &
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kernel of grain and

trace your lite
a loaf of bread.

ploneer boy who walked to the
11 same of the

ned to him on the way, what he did g
while he was waiting for his torn to be ground, and k
@#bout his trip back home, Hﬁ
]
Fretend yvou are a4 pionear boy ar girl whose father ig g_:%;?
@ mliller, Tell all the things youwr father has to do "
at the mill te keaep it r

problems that he hag and

wnning.  Tell some of the
some of the atdvantages of

N Y
being a miller'g family. E;LEE?
Look in vour phone boolk

are, Write g

Write g story
Give the town

blacksmith, and
Problems and zome

Find recipes of pi

grains. Try one and bring in a

Ligst the Four Basi
under the appropri
the pioneers,

Research and list
buckwheat today

L3

FResearch the ty
man, Compare and

Research Your town and 4

why those location

waterwhael o were used.

story about how paeonle

about a town develo

A& Name. Start with
Tell why thig location

several other busine

Pes of grinding stones

and find how many Millers there ¢
got their last flames, E‘

Ping in pioneer times.
a mill being built,

was chosen. add a-general store, ¢
ssa%. Tell of some
things that worked out good:

onear foods, Include things made with

sample.

e

¢ Food Groups.,

Categorize pionear foods
ate one

% and write about the nutrition of

o

the products

of wheat, rye, coarn, and
Compare that

with pioneer products,

s

used sinca early

contrast the differaent types,

ind out where ther

& were mills an
% ware chosen,

i
Find out what kKinds o+
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HANDS OM EXFERIENCES

Srinding Carn ~ Set some corn and allow the childresn to

grind it By hand UE1ng a mortar and pestlso tvpe set un.

Examine the Stagesz of Grinding - Get packets of coen:
whaole, cracked, meal and f1our, Also buckwheat, wheat,

and rve,

Labels of Froducts — Have students bring in labels or
magarine piliotuwes of today's products made fram Lie

grains studies,

Waterwhesl - Uzing tinkertove or other building materialsx

Lo construct watsrwheslg and try tham in tubs of watar.

Mill Machinesry - Using tirmkertovys or other Building
materials construct the shafts and gears that transfor

power from the waterwhesl o the millstone.
Cook aor Bake Pignesr Food ~ lse carnmeal , ato, to make
johnnycakes, MUsh, or somse types of pionesr +onds. Hav e

& basting party.

Yisit a Working Mili - Take a figld trip to Borneyville,

[ &
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THE GRAIN RERNEL
A kernel of wheat contains three parts. The outer covering
1 éalled the Sran. Inside is the endosperm and the germ. Tha
endasterm 1s the source of food for the plant, while the germ
is the part that sprouts inte a new plant.

Flour is made from all arlparta of the kernel. Whole wheat
meoaraham flowr is made from all parts of the kernel. White
flow is made from only the endospermn of the karnel. Bramn 1w
rancved becadse af the dark color it gives the flouwr, Germ is
removed because 1t contains ailé that will spoil the flour.
MHowaver, nutritionists have found that the bran and germ ars
healthy and a necessary part of the diet. More of these binds
wf flour and breads are being produced in recent YERArG.

Different types of wheat produce a variety of flours used
in making and baking products. Bread making flow needs a high
percentage of protein so that when veast is added to it, it
wWwill rise. Giluten in the flow causes it to streten so that
gas 13 trapped in it and the dough rises. The strong wheat=z
used for bread are hard red spring wheat, hard red winter
wheat, and hard wﬁite wheat .

Wheat with less orotein is used +for biscuits and crackers.

The third type of flow is used for cakes and pastries.
Gott red winter wheat and white wheats are used +or this.

Corn alsoc has three main parts in the kernel: hall,
BOGORBEIOM, and germn. The endosperm is the only oart that is

oround,  The three sizes ground are the coarsse for hominy
grits, carn meal for bread, cornpone, and johnnycakes, and corn

Fiowe for pancakes, tortillas, and other baked products,




a Kernel of Wheat

Endosperm

Cell filled with
Starch Groanules
in Protein
Matrix

Cellulose Wails
aof Ceils

Aleurane Cell

At a product group in the U.S. Department of Agri-
wilture’s recommended Doily Food Guide for good
Iy s—bread, flour and careals moke o genarous
Y ton to humean requirements fgr the Grvibe.
#iny — thiomine, riatin and ribeflevin —angd the
aineral, iren. They aito help Gll doily needy for
Jratein and calcium. The other three food gioups
wre: mitk and milk praducts; meas, pauliry, fish,

o= =] o
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Layer {part of
endosperm but

with bran}

Nuceilar Tixsue

Seed Coat
{Testz)

Tube Ceails
Cross Cells

Hypodermis

Epidermis

Scutellum

Sheath of Shoot

Rudimentary
Shoat

Rudimentary
Primary Rost

Root Sheath

Root Cap

Longitudinel Section of Grain of Whaeat
fenlarged spproximalely 15 timas)

#ggs and dry lentils; fruits and vegetables. Nutri
tionists odvise eoting a varisty of faods from each
of the four groups every day ta obtain ol the
nulrients necasiary for adequate diet, With fresh,
frozen, tanned and prepared foads readily availe
able, it i1 easy for everyons to sathfy nutritional
requitements by foilowing the Daily Food Guides.

P mewreh Auotistien of $ritish Fides Mildare, Coranle Rasirh Wmitmn, S5 Abbmm, Inglomd, 1980,

sepurated N

The kernel of wheot is o torshoute of auirients nesded and used by man since the
dawn of civilization. Today's bread, feur and tarecli—enriched, whole grain and re-
stored ~are one of four groups of jood recommaended for eplimum avirition by the
U3, Department of Agricuiture, This popular, low-cost group incdudes such foods made
fram wheat os bread, rolh, biscuits, mufling, poncekes, breokiast ceraals, macoroni,
spaghetti and noodles. Nutriants listed beiow are comidered ssiential in human diet,

ENDOSPERM
+ .« about 83% of the kernel
Sourca of white flour, Of the nutrisnts in the whale
karnal the endosperm toniaing obout:!f)
70-75% of the protein
43% of the pontotheniz aoid
32% of the riboflavia
129% of tha nigein
4% aof the pyridoxine
3% of the thicmine
Enriched flour proaducts contein added quantities of
riboflavin, niocin aad thiomine, plus iron, in amounts
squal 16 ar excesding whole wheat — acrording 1o
a formula established on the hosis of popular need
of thaie nulrisnts.

Beomplex
viloming

BRAN ... obout 1445 of the kernal

lncluded in whole whest flour but mare oftan ree
moved and used In snimal or pauliry fesd. OF the
nutrisents in wholw wheat, the bran, in addities fo
indigeirible calfulare matericl contains abeut: 11}

86% of the aiacin

73% of the pyridoxine

50% of the pantothenic ocid

4£2% of the riboflovin

33% of the thiomine

19% of tha protein

In onimal and poultry fasds, these nutrients are
available. In humon diet, the celivloss moterial of
the bran teads to 1pead the possage of food throvgh
tha digestive tract—maoking the total aulritive tontrie
Gution less thon from snriched white flour pradugts.

GERM .. ohout 214% of the karnel

The smiirye or wprovting section of the teed, vsuch
ly 1eparoted because it containg faf which Himits the
kasping quaiity of Bours. Availoble reporately o
humon food, bul uvsucily added 1o animal or poui-
try foad, Of the nutrients in whols wheot, the gesm
centgins aboyt: )
54% uf the thiomine
28% of the riboflavin
21% of the pyridoxine
8% of the pratein
7% of the pantathenic acid
2% of the niacin

Cracse

ENDO.
SPERM

3

o

Plgmaent
Strand

e 8 v T

BRAN

GERM

Cross Section View

Eggyitabt, Wheat Flour iopipdyig. P04w30F Wat Jackien tonlevard, Chicoga, Rlinois &2404



THE MERNEL OF GRAIN

Label the parts of the bernel of grain.
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GRAIN

.

Mateh the word with the correct definition

a. grain d. rve g. miller J. germ

b. buckwheat e, wheat h. cornmeal k. endosperm

c. corn f. flour i. bran 1. Johnnycake
1. A cereal grain made into flour and used for

making dark European bread.
2. Grain ground very fine, used to make fcood.

3. A cereal grain ground into meal and flour,
eaten daily by the pioneers.

4, A meal ground from corn, not as fine as flour.
5. The outer laver of a kernel of grain.

6. The seed of cereal plants such as wheat and
coOT .

7. A three sided seed, ground and used for
pancakes.

8. The most nutritious part of a grain, the part
that sprouts into a new plant.

9. Fried bread made from cornmeal, a popular
ploneer food.

10. The maljor grain used in bread making.

11. The starchy jinner part of a graln kernel that
is miller for white Tlour.

12. The person who operates a mill.



BRAINDG GROUND IMN GRISTHMILLE
Wheat, rice, rye, buckwhesat, and corn are the chied arains

that sre millied for flowr. The grains being discussed in this

. -

tmaching unit ars wheat, rve, buckwheat, and coarn.,

Imn Morth America and wesisrn Europe, wheat
Fflow is most widely ussd, Rye flour is
populer i northern Burops, and buckwheat flour
ie vsed in large guantities in bthes Saviat
Union. (17

Ifni many countries flow is a hasic food subshtarnce.

Bread ranks a3 the world’s most widely eaten
food, and people in sany countries receive more
than malf theilr nourishment from foods made
with flowr. Each person in the United States
mats an averags of about 129 poundgs of Flour
from whest and other grains amnnually. (2

Corn i the most valuable crop grown in fhe United States
taday. It ranks as one of the four most important croos in the
wiorid with wheat, rice, and potatoss. The Indians all over the

b ted States and Danada were growing all kinds of it when
Christopher Columbus discovered america in 1492, They showed
the sarly European ssttlars how to grow corm. it becams
extremely important to the life of the pionesers and in some

instances kept people from starving. (3

4

Carn and msat ware the basic foods of a pilonses
fami by, The family ste gcorn in some form at
almost every maal, The plonesrs ralsed corn as
their chief crop because it kept weil in any
seasar, and could be ussd in many ways, At her
the corn had been husked, the kernels could be
ground into oorn meal . The sebttlesrs used

ade

t
masl Lo make mush, porridge, or variouws kinds

7,
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0f corn hread-ashoake, hoscake, johnnycake, or
Corn Done. For a special btreat, =ars of corn
were roasted. (4}

. .

Corn was also used to make liguor.

Buckwheat is a plant grown for its three sided sesds which
are ground inte flour. It is not a relative af the grass
family which includes wheat and corn, but it is considered &
grain. Most of it is used in mixtures for making pancakes.
"1 the 18607s the United States produced 22 million bushels of
buskwheat. At pressnt, only about 4 million bushels are i
produced annually." (8 It is grown mainly because it is so
mardy and has a high tolerance to pests and diseasas.

Rye, another cereal grain, has nearly as great a food value
ag whaat. It is ground into flow and used chiefly for braead.

Tt iz ussd more in European countries than in the United
States. Hecausze the rve contains iess gluten than whesat, the
hreasd does not raisse as much thus cauwsing the rye bread to be
more heavier. Americans add a lot of wheat flouwr to the rye

flowr so 1t is not so dark. It is alzo used to make liguor.

Thousands of vears ago E.C., pesople ground wild grain
betwesn stones. When farming began in 8000 B.C., cultivated
grain was ground this sama way. By 1000 B.C. two flat

L

millstones were usaed to grind grain. Domestic animals and

]

1 aves were wused o turn the stones until wind and water powsr

.3



AT

ware harnessed to do the jobs (&)

After that came steam powered milliing, then metal rollers
reglaced millstones. SGutomatian increazsed production and then
came electrical power. "Today the United States has more than
Ses Stour mills which produce 12 million tons of flowr

ot

armigal ly. "7

FOOTNOTES

1. The World Book Encyclopsdia, Worldbook-Childeratt

Intgrnational, Inc., Chicago, 1979, Yolume 21, p. 14%.

2. Worled Book, Volume 7, p. 232

T, World Rook, Volumes 4, p. 847%

i

4

. World Book, Volume 15, p. 4233,

. World Book., Volums 2, p. 5535

&H.  World Book, Volums 7, o. 235
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Saddiestone

Some simple grist mills: {4 stome mortor and pestle; (B) saddlestone and
metate; (C) sappling-and.stump iype of mortar and pestle, oftan used by early
colonisty; (D) Ramam quarn.

L
e

omes development was slow - - - -

; A %g _///if/
?;701111%6;\ ; Jﬂp’fﬁjmmf'f 200, es

A Y
e ||

L Juwé‘

} - Bodesl TN
T * f‘?/:gﬂ-aad?! umpitng M.
—

41 % round millsfone was /f?‘.ﬂ»‘ wsed ir?

ot g,

- the “Qae'f-" turned by hand
SR | €

b S wern mith

! ) ' 7750 & Y

== e

%Yﬂ%ﬂ :
and fipally 77e 1800

%’4
Cwered mrllsiones T

s — 4 i

ﬁric %}oage’sAAmerica
Eric Sloane -
Harper & Row Publishers

1956



i | OLD MILL NEWS
MIDDLINGS

. by
Michaet LaForest

"+« ¢ thought it might be interesting to preparea brief cutline of some
of the major technological milling advances made up to the hineteenth
century. Thia information has been supplied from various sources —
primarily, “The Story of Man's Brend™, by Starck and Tegue.

75,000 BC — earliest known griding stones; small, hand
e heid., flat rockn .

25000 BC — Magdalenian culture in France uges mortaz/
pestle

6,700 BC — Einkorn, the common sncestor of all wheats,
is found cultivated in Iran

4000 BC — Grain kiing used by Egyptians to dry grain
before grinding

3,000 BC - Egyptiansare using saddle stones with scored
© surfaces to facilitate the grinding process

2,500 BC — Egyptians are sifting meal and using gradual
reduction o grind grain

1,900 BC-~ Greeks invent lever mill with definite furrows
set in an angular pattern and a grain hopper;
hour glass mills ysed which were the first to
provide a continuous circular motion

800 BC ~ Water canais in Asia Minor thought to have
powered quern mills

500 BC — Greeks are using animals to power mills
- 400 BC — Aristotle explains the theory of gearing

19 BC ~ Vitruvius, a Boman, describes undershot
- waterwheels to turn millatones: Romans are
eat®myg a raised bread (although it still sinks

in water)

536 AD — Belisarius deviges a floating mill barge pow.
) ered by the water current

£58 A1) se Persians thought to have first yged windmilis
Bth Cent — Irish use “tub wheels” with & vertical shaft
IGO0 ADY — Tide mills used in Fngland
15th Cent. - Stationary windmill with revolving cap
16th Cent. — breast wheel devised

1502 ~ Boiler describes a miil-powered device (a3 op-
posed to manusily powered) to shake seives
for boiting flour

1550 —« Cardan describes a4 manual sciving device
: permitting four operations simoultnneuus!y

1578 ~ Besson describes the "tub™ mill principleoper:
ating on water impulse

1688 — Rameili invents a hand powered cylindrical
bolter and roller mill

1605  ~ French build a water powered mill in Nova
Scotia; the first recorded mill in North Anteriea

1629 - Branca develops a mill using two enrrugnted
rollers together with a devire for sifting the menl

173753 — Bernard Forest de Belidor suggests firat
water wheels with curved blades

7825 — (fiver Fvans builds first all nutomatic mill on
Red Clay Creek, a few miles west of Wilming.
ton, elnware

1784 — Stam engine suecosafuily used at Alhjon
Mills, London, England

January 1982

1793 = Charlemnyme invents cylindrieal bolter o
tated by power drive

1795 — QOliver Evans publishes, “The Young Mill
wright and Millers Guide”

1807 — The fimt purifier invented by Paur, an Aus
trinn; nir blasts are used 1w separute flour
frades causing great problems including in-
treased dust and explosions

1820 -~ Bolting cloth firat manulactured in Switzerland

1822 — Claude Burdin coina the phrase water turbine
from the Latin word *turbo™

1824 — Puncelet undershot wheel jg invented

1827 — Fourneyron develops the firat efficient tur-
bine using a combination of impulse and
reaction principles

1834 ~ The Muller Mil] in Frauenfeld, Switzerland,
ia first mill to have successfully used rollers,
Rollers designed by Sulzberger in 1824,

1835 — H. Bodmer invents and manufactures gilk
buiting cloth :

1840 — U.S. Federal Census lists 23,661 smail, toll

miils serving a popuilation of 17 million people

1855 — Cabanes patents mechanical seive wherehy
air is paased under a sereen to assist in the
separation process

1862 — James Leffel establinhes turbine manufactory
at Springfield, Ohio. James B, Francis (1815
92) develops the inward flow and mixed flow
turbine runner which is the moat popular de-
Bl ‘sign used by todays modern turbines

1865 ~ Edmund LaCroix constructa the firat mid- |

dlings purifier in the United States

1870's »~ The “new process™ or “high grinding" fashien ;
begins and lasts about 12 years (before 1870,

. the American, or low grinding procesa was in

usa - see OMN Oct. 1880); the average miil em- -

ploys about 3 persans:

1873 — Northwester Miller published in Minne -

sota, and The American Miller, publishied
in Chicago, were founded

1877 — Lester Pelton develops the high apeed Peiton
Wheel for use in mining (sometimes called the
Hurdy Gurdy); John and William Seilers build
the first American, all roller, gradual ee-
duction mill on the Wissshickon Hiver in pre
sent day Fairmount Park, Philladelphin, Penn.
The mill was a failure.
1880'a ~ beginning of the present day roller milling era
which originated in Hungary; the Cincinnati
Milling Exposition

1883 ~ Cornflakes introduced to consumers

1886 ~ Plansifter invented by Carl Haggenmacher;
Q.M. Morse patents the cylone dust coilector

1887 = Firat all electric flour mill built in Laramie,
Wyoming

1900 = U.8. Federal Cenaus lists 15,782 smali toli
milla serving 76 million people

1876 - About 70 major milling comparnies operating
200 mills shdve aowd 86 MEHER 6N
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OLIVER EVANS

Livar bvans is cradited with the development aof milling
technology which revolutionized the industry. His was the
first automatic svstem in which wheat was milled into flouwr in
o continuous operation. This was the first continuous
adntomatic production lime in the industrial history of America.

He was born in 1755 in Delaware and superimented with
mechanioal ideas all his life. fAmang the many things he
inverited were five milling inmovations: the bucket glevator,
the screw convevor, the hopper boy, the drill, and the
descender. These are all explained in his very detailed hook

entitlaed, The Young Mill Wrright and Miller’s Guide, published

in 1795, When thie boob appeared in Fhiladedphia it was

considered a landmark in the history of American Millinmg, This

ok

fresd millowners and millwrights from complets
dependence on the traditional lore amd practice
and such misconceptions and srrors as these
might =sanctian. It provided millwrights with a
rational basis for the planning and design of
water mills, together with much practical
information for guidance in the actual
canstruction and equipping of such mills.
(Lewis C. Hunter, A History of Industrial Fower
in the United States 1780—~1930, Valums 1
Waterpower (Charlottesville, Virginia:s
University Fress of Virginia, 1979) p. 95.)

The improvements that he made included the bucket elevator

which lifted aqrain in bBulk, even from the holds of ships.

Before thig it had o be carried on the millers® backs up




!

4 I

several ftlights of stairs. Buckets, attached to a strao,

+riled and zaptied themselves.

The screw convevor allowed grain to bs moved horizontally.
Frevious Ho this the grain had to be shovelled by hand. . The
endless surew snirals were emcasaﬁ in & trough through which
the grain was driven. it was droppad into a hoppser by gravity,
which again previously had to be shoveled,

The mechanical hopper boy dealt with clotting of the graim.
Tt was & rotary device with arms full of flights to zpread the
mzal and drop it into hoppers. This saved a lat of time Ffor
the miller in having to stop the milling process to unclog the
meal .

Rrother horizontal meal mover was bthe drill. It was a
tran with rakes in a casa.

The gravity operated descendsr was a downward pitched belt
CONVEYOr . A pictwe of these improvemsnts is includsd with
this paper,

He oreatzd other devices that cleaned, separated, and
siftaed out the bran to produce a mur@r; witl ter flour.

This process was powered by a waterwhszel, Attar these
innovations were finally put to use in the early 180607 g,
milling engineesring slowed and did not make any great advances
wrtil roller wmilling in khe 18707 s.

These inventions and innovations by Oliver Evans set the

stage for the industrialization of milling.
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One of the chief problems in a grist mill was the danger ‘
of explosions, During the grinding, floating dust called [
stive could be ignited by a spark if the stones were )
placed too close together, There was alsg danger from / f
the mixture of gases given off during the decomposition

of flaur, so millers sought to avoid any sparks and
therefore used wooden shovels, scaops and similar
equipment. Shown are types of tools used in a milt,

Grist Mills
Applied Arts Publishers
Lebanon, Pennsvlvania
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THE MILLING FROCESS

The milling process contains 7 operations which are:

1. Receiving 2. Clesaning
I. Btoring 4. GBrinding
5. Sifling . FPackaging

e Dispatoching

L

The grain is brought fto the mill in sacks or & wagon 1oad
by the farmer. This is the first step called
________________________ . The grain is &umped into a hopper
which are inside woodsn

bores called e e et e o et et e v e d L0 EhEe top Floor

where it is weighed on & hopper scale. The millar yeits paid by

the amount of grain he grinds for sach customer. From there it

goss ta the sscond step which i __ . This
mashing has fwo larges which separate the

debris from the agrain.

The grain is then moved by to large

woaden receptacles callad wihere it i

15

stared until needed for the fourth and most important step,

If the grain is not used zoon it has to be recleansd

periodically to stir it =9 it will pot #0ail and to keep

inmects and fungus out of (&,
Whan the person who is in charge of the mill, the

________________________ is ready to grind the grain, he brings



the grain through the convevaors to the
____________________________ » which is a wooden box that is large

at the top and smaller at the bhottom that is located right owver

the top of the érindiﬁg mechanisms, Thsa

__________________ ey Rhe round slabs of stone, do the
grinding. The __ one moves while the £
_______________________ one 1s stationary. The grain is fed in

through & hole in the middle. The ground substance comes out
and is carried by conveyor through an” elavator leg to the

w1+t

1

2 .

f

Closely meshed silk is used to separate it into hulls,

coarser meal, and flow . This process is step five callsd

_________________________ - The sgparated substances go through

downzpouts to bins or hags, This is called ____ ___ "

i

{

atep =ix. it is then ready to be sent home with the owner or
sold to the public., This is the last sten called
_______________________ «»  The pioneer farmer left a portion of
the ground grain as paymant to the ailler for his work.

While the miller was grinding his grain, the pioneer spent
his time in town visiting, buying goods at the general store,
Faving things done at the blacksmith, or téking care of other

businsass,.

recei ving BOrEens grinding dispatching
miller aifting tap bottom
CONVEYOrS bins cleaning elevator legs
packaging Moo millstones 1CL s
G
=z N




s
B

SIS O CR CR CH G G EIER CR o

i

roY THE MILL MACHIMNERY

[0

{ g A COGFERATIVE LESSON

s |

Lﬂ].

LY

pol .

l{r} STUDY the Spring Mill State Park Leaflet and

(Yl

{ } the Fower Transmission from Waterwhsel to Mill Machinery
b ,

f_] DISCUSS the answers and WRITE them on one sheet.

§u3 FRESENT one demonsiration to the class.
i{;] :
&") 1. What is a shaft?
What is a gear?
q} = MWhy dis it necessary to have a beveled gear?
gﬁ\

Qm) 4, Explain how the water turns the waterwheel.

M o s
4
HHHMMW-H@MHF-HHHHH&MMr“-ﬁHMu“%HF‘:HHMW-M«"‘-HH

@;’: b Explain how the waterwhesl turns the millstone.

EE{ Use these words: vartical, horizontal, shaft, gears.

il

I{P & Describe how a belt and pulley transmit powsr from a {
3 (

éﬁ) turbine to a millstone. Use thesse words: vertical, I

:—-2; shaft, belt, pulley. :
3 (

inl l
1 7. Choose #4, #5, or #6 to demonstrate to the class, {

[l [
i Use straws, tinkertoys, or whatever will work for YO, {

10 L
) (

1Nl
) 1
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. NQ. 8 GEAR (COG WHEEL)
. NO. 8 GEAR (WALLOWER)
10.
1.
12.
13.
14

NG. 7 GEAR {COG WHEEL)
NO. B GEAR {WALLOWER)
UPPER MILLSTONE
ADJUSTABLE BEAM
THREADED 80OLT (TO

ADJUST STONE 8

CLEARANCE!

& LD R e

~&n o

13
14

1

prremt e

. FLUME

. WATER WHEEL

- MAIN AXLE (HUB)

. NO. 1 GEAR (GREAT COG

WHEEL}

. NO. 2 GEAR (WALLOWER:
. NO. 3 GEAR {CDG WHEEL:
. NO. 4 GEAR (WALLOWER)

10

Spring Mill State Park Leaflet
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Exploring the 01d Mills of North Carolinay
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Underside of turbine runner
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Kate Forbes, Exploring the Old Mills of
North Carolina (North Carolina: The

Provincial Press, 1985)




Picking and trimming the furrows of the millstone was a
regular task in order to grind fine flour. Dull grooving
created ¢oarse flour and Byrd’'s Mill took pride in its
top quality product.
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A Mill picks

Grist Mills
Applied Arts Publishers
Lebanon, Pennsylvania



AR f%ﬁ

a. Runner sione
b. Nether sione
¢. Drive shaft
d. Rind

g, Damsel -

| Eye of the runner stone
g. Shoe

k. Hopper

1. Adjusting strap
j. Wood casing
k. Flour chute

Shaft “c" turns top- millstone
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Exploring the 01ld Mills of N, _C.
Kate Forbes
Provincial Press 1985
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SFRING MILL

FEAD and STUDY the information on Spring Mill. ANSBWER the

guestions,

i.

3.

£
¥

1.

i1

Im which county is Spring Mill State Fark?
(Lawrsnce Tounty) ‘

What tvpe of waterwhesol operates the mill?
(Ovearzhotb)

What is the water sourcs for the mili®?
(Spring Mill Creek)

From where does the mill get its name?

{(From the large soring in Mamer Cave from where the
Wwater comes)

How dees the water get from the creek to the miliw
{By a long wooden flume)

From what are the piers made of that support the fluma?
{l.imestone!

What vear did the mill begin operation?
(1817

Frrom where did the limestone come fram for the piers?
Orawrence Cournty)

How did Samuel Jackson, Jr. become familiar with Indiana
Territory?

(He was & guide for William Henry Harrison after the
War of 18512)

How did he get the 1land ariginally?
(FE a sguatter)

bihy were Cuthbert and Thomas Bullitt called "The

Marachants of Louisvillae"?

{(They owned most of Lovisville and ruled theire emnpira
fram mansicons overlaeoking the Ohio River.)

What did they do for Sprimg Mili?
Built it inta a thriving town, enlarged the stone
Quarry, built the mill three stories Fiigh, had
skilled craftesmen finish the inside Beautifully, and
built twe mansions on the property. )

Under whose ocwnership was it mamed Bpring Mill and when?
(Hugh Hamer in 1831



et

4, What indications

ware there of {ts prosperity in the
18207 s anmd 0% g7

(Long wait for miil, ragular stop for stage,

carn liguor
was groduced, )

LS. What caused it to deoareciste in the 18467 g7
iFailroads went around it, Civil War

cut off Hamer®s
southern markets,

and steam driven gristmills came)

Laes Who or

zaarved the mnatural beauty af the park after
the mili}

I f=2ll inte ruin?
(Gaorge Donaldson, an eccentric Scotsman)

17. What was discovered omn the nroparty aftter by an Indiana
University professor athter it endad upn as their propacty?

(L. Carl Eigemnmann discovered the rare amblvopsis,

Dlimd fish}

Who was the Father of the State Fark Svstem?

Colonel Richard Lisber)

17. What kinds of reconstruction took
its present plocturesque stata?
(Rebuilding the viaterwhael, rebuilding the fiume,
Tising and restaring the buildings.)

place to gel it Lo

3

¥ i

w honored in the park and how?
stranaut by a memorial and a building?

Hamer Milg,

Spring Mill State Park

Outdoor Indiuna, May , 197¢




“ . So I find me sorme paper and take up.my quill,™
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BONNEYVILLE MILL PARK -

What a quaint little structure is Bonneyville Mill, ;"
Stuck under the brow of a neighboring hill; - ™ e
Where the eyes of each traveler are-thrilled by the sight
Of the glories of day and the beauties of might, . + ..
Here the yodeling birds which inhabit the trees " T
Co-mingle their songs with the sigh of the breeze;” ™
Till the shadows of twilight all valleys doth fill, - .. R
‘Round this old-fashioned building called Bonneyville Mill,

Near this small, simple structure named Bonneyville Mill, -
A river is winding, so lucid and still; - T TR
And fishermen linger for hours by its brink,” TR TR

Where the drowsy-eyed cattle are pausing to drink. - ",
There’s a fragrance abroad in the sweet country air,” " .-
+ An abundance of bud and of bloem everywhere; =
And we hear the sad plaint of a Ione whippoorwill y .
From a wood that’s adjacent to Bonneyville Mill.. ) ‘I’_ .

v,

- Oh, this dear little structure called Bonneyville Mill, =+
Holds a moral for man—that he ought to fulfill
The duties of life with a heart which is true, "

-Completing each task he's given to do. Lo
In this old-fashioned building great lessons exist, =
Which oft are unheeded and frequently missed; **

To write a short rhythm on Bonneyville Mill. -
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From 1343 to 188% the mill site had many Owosers. 8 ol
page mrintﬂuﬁ is avallable at the Bonneyville Mill Fark by
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contacting John Jenney, gsent operator of the mill.

Bonney had installed a horizontal waterwhesl, bhe turoine,
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lﬁraar quantities of horsspowses than b

the tradibional
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BONNEYVILLE MILL

2
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What is Eonneyville Mill’s claim to fame?
Ddest mill in continuous aperation in Indiana:

%t‘Eﬁh
<=

In what decade did it begin Operation?
C1RZE0 )

What kind of wheel does it have?
{tiurhima)

From wheras does it get its water?
little Elthart Fivar)

- ED
=1

o

For whom is the mill named? Eg
L )

(Edward Banney) : @@

(g
1y

What fug reasons did he have for selecting thisg lacatiaon
(Mear thae Toiedo/&hicagg Trail and the St. Jaseph River)

What two FRARONS caused his dream to eng?
{The canal system neaver devaloned and the railroad Bypag:
this site)

what story hag been told about why he fled the areat
(Cgunter%eiting scandal)

=

Flow did the ﬁiil helo put during the Depression?
(Supplied hydro-electric PoOwWer as the Bonmneyville Fowar
anc Electric Company)

L

What famous product did they grind at the mill after the
Depression?
("Famous Buckwheat Flour®")

SHENEE < )

What forced the mill owners teo sall?
{(lLaws regulating the mill and advancead technolaogy)

| 8ol sy | 8 |

In what year did the Elkhart County Park Board get j+?
(19469)

Who ig the mar who Gperates the mill now?
{John Jenney)

Near what town is the mijil?
(Bristal)

Whet kinds of grain does it grimg?
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@ (Corn, wheat, 'ry\m, and buckwheat)

-

17. How many stiories

(I-turbine wheel 2-millstones SHCIEaner, sCales
4—ai¥t&r, storage bing)

12, Wnat kindsg

@’ 18. What is on sach floor?

of things are an display outside ang inside
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. the mills
EE {antigue parts like turbinea, gRars, wheesls, milletones)
%
20. What kind of heat ig used in the miipo
2 (Wood stave)
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FORTRAIT OF & P¢

William Tuffs, a participant in the Boston Tes Fa . &
Revolutionary War soldier, and a saldier of the War of 1817 is
baried in Bonnevviile LDemstery located near Fomnmevwvill Mill
10

e

County Fark in Bristol, Indiarma. On the site arse two scribed
stones,

On September 27, 1722, & ceremony was held in his honoe.
About five hundred people wers present. nugeE granite

&
boulder, & x57x2% and weighing 9,000 pounds, was unveiled. 0On
& plague was fthe inscription
William Tuf+s
Boirr
Septembher 20, 1740
Died
SBemtember 19, 1348
Aged 108 vears

-

His lifte was markegd by fact of Fevoluhionary
character——by heing present at the Battles of
White Flairms, Germantown, Mommouth, Bunkee
Mill, and Lundy’s Lane, and by bEicng pressnt at
the throwing over + Tostee,

This was paid for and srs
Tribe of fthe Improved Drder
Another smaller stons was given by the Indiarna Sons of the
American Fsvolution, its inmscription rsads
Berneatn this stons reposss the dust
triot, William
participant in the Boston Tea Parity,
af the Revolution, amd a scldier of the War of
18 This tablet was erscted by the Indirana
Gonsg of the American Revolution.
William was born in Mystie

k)
in)

20131 @r

ham

« Massachusstis, Lo an innkesper.
In those davs an inn was smores than a slacg Lo sleser and =at.
Feople from all walks of life spert time di =¥ A Aol ng
all kinds of topics, gspecially the nrroblens of the tims.
William grew up 1n this envircnment im tre Boston area
ligiening and learning.

At the age of 27 he |
in the O0ld Sowuth Mostin
wera from all types of

o

oined the "Patriots", who wers mesting

Houss in Boston. Their participants
korouwnds, but their common intsrsst

i

was their dislike of diish impossd tawes. "Tawation
without Representation” was their cry. They thraw the tea
aovernoard the English ship into the Boston harbor to protsst
the rtaa tax. William Tuffs was one of the participants in this
Boston Tea Farty
I Aopril, 17

Wentworth’ s Comp

atle William 4 Etatw

ved miims mant

ford's




His next stint in
Samuel Tucker and S

i
ey

HEOANMY Was as a minuteman urider Cantain
‘ster Smith. He fought in severa)l
Datbles and was taben 25 & British prisoner in the Battle ¢4
Ticonderoga., Records ara not available as to whather e was
Fromar oF 2eCapad, however he recelved soms facial wWoundgs
this part of the war ang remained scarrad.
"He was married at one time and thad & som, John Tuffs, andg a

dauvghter, Mrs. Jonathon O Braman, who lived in the Middlehury

diuwring

A&ea, M. Tufds moved several times and endsd Up in Elkbars
County, Indiana, where he lived with hHis rephew, James Gofd
Sed] s, He diad at the age af 108,

In 1920 the Modoco Tribe of the Improved Order of Redmnen
bBgan to trace William Tutfsz. They found @rnough infarmation o
locats his grave. A descendant, beorge E. Reed of Fremont,
indiana, had taken his gravestone Lo pressrve it,

There were many stories told by him to fis relatives and
friends about the revolution, He served almast the entire
prerioo. He was truly a patriot and was very proud to have
zarved his Country,

Summarized from an article writétsn by Carl R, Mauck
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WORD LIST: MILLS

BINS

BRaM
BREAST
CORN ,
ENDOSPERM
FLOUR
GERM -

GEAR ‘ B

GRIND
GRAIN

HOPPER
JOHNNY CAKE
LEGS

MILL
MILLDaM
MILLRACE
MILLER
MILLSTONE
MILLPONDS

OVERSHOT
PULLEY

REYE

SHAFT
SIFTER
TURBINE
UNDERSHOT
WATERWHEEL
WHEAT

ANSWERS: MILLS

e
IR TIEIR
o Pl I R
‘ CIOIRINERE
UF et it
3| E AR e
S ek a5
AT HIIF T B
st Lt 2
IO e B
IHTHHRIE TN

CE B b DL

R ]
"
]
o}
e

S RIRE R M

WHEIEIL

I T IR o
Lo ) ol ol 03

ot
.

il [ A Tl Tl o e

() 3
3R L AN (%)
P3N a0 o s 3
SRt HOIHINIY (O R

e

5

apad I

e

RSP

[ firpesodd b Do

SR
s DT - FO T HAL M

U S T

S Y

CELIE G S

b

L
; 2
SR ER N R
A o B

SRR
R Gk ok




ztmills

s

Gri

Sl WS T WL 00T 0 ™ 0
GO0 W O T T T T
NTH&YEQSRaNMQGEEQFE
LR 00 O 0 2 Oy o 0 R 2T L N L 6 e L
b W foe DT DY L e G Y N L e
QMSLSCLELJLFLQDQTQE
el T Mol S B i ol e
S A B E Bl FE Rl S R A B 11 R vl B O R
ZH_m”...LUHQE_H.SHDTHHTEEPM
KQB_UQHH,H_EETUREINEE..LT
RNV Y I a e S L e Ry AR TT L N S R 1Y
Pt LY D - TN D TS LW T b b 1)
O 3P o L e DT O e LD et T e
e L G Do L e (0O TR D LS L LD L DT
CE LI U b e 08 L O v L T O D) T e
FFLGGNRHEQLEWTHEMUS
.UN.LQ.GEMM.‘QTHP“EL.HHR_H«KFU.
UﬁﬁEMQLHFFLUHERUCHM
T O Joe = L T CI R T
P L ST LD e e T3 T e B L T 00
(ST WL el 1 ¥ Iy SO O TN 2 B A ¥ Sl 0 B

iy
b’

OFUEY OR:

UREER

HOT

HOT

L

LIER!
HOPPER

EASTSHOT
MILLER

&
kY

FLOLR
e R

5

BELT
MILL

i1

Y’

ELEVATORLES
MILLPOND

EH
L

SHT

E
TOCK

}

BEVEL EDGESR
pe

= -

T
=4 L1 L] L
(0 T g o
S TEO b o L
LGKL_,m._EL»Hﬁ_..q.“_H
LQCLHRLEQNR
IHHnIIMU“hHLI_U
VTRV s I v I i R Ty R

TLE

)
!

S RAMNDPES
“SHE

bl
HERY ek

L
IE

O

Ceék
RUWHEE
EAL
M

R Te
X
S
LHERMMILL
MILLSTI

]
1 .;_.

F

I
g
}
L



=

fmi il

-

i

s

[

for

Flaw

AT

T

A4 A S U Iy i o KR T R

el I

L

LR T WY S Y Il I o s A I

L
L G W

LR 3

-3

Coely

o e T e L e A S P

LRI
L A Iy

o ol EWNE T
o

LN ¥ AR B iy i S 1 Iy 5 A e e Sy

* e bt b Y

SRR T L)

L5000 R N T O I L3R4

N T

LI

TTI

g

[
=
[
{1

o rE T U I e Tl -

oW

LI

o 00 B I VY
L S § DU A8
P T S

eI
Sl BER Y
3 3 50t B )
T e
s 13

I . P

-

e e s

LI R |

L T A T T S

-

P

"

PO R Sl S 41

LR 1 I Tt ol
sl LT ELE o e

LI I M T R

« L

Ay 0 TR

DT T L s e v s el

LR PRI s Sogy 2 AR Al v ST AT SO ¥
[N Vilasc SO 3
R AU
LR LA R B &7

CE e -
sl T b
ARNER AR W



od e

S i nds

z2imple
ound =z

oUWt CL

achine
e,
that
zed to ma

hine

with mac
m:.

i

A,
i

-

L

A
it

it

t

T
(e

jmnmﬂw

)

.y
w

L

1

Al

R
-
I

Ex

s
e

Laroe., thi
e tween wh
A 1aro h
fiow o
in the mill.

&
F

A oaraln arognd

cornbread.

LI=T: GRISTHMILLS

[ am? e

round =
arain i

i

i

and work

LRTER

WHEEL



Mills

G

x
Z
X
o
N,
e

_..
-
-
e
s
-

L

(N vy I

m>mo
C
o

AT
o
R

v
whuawy
-
Ly

.....,.
i,
N

"

SO Zom
I

Cir T

mlTrmrrTmor

~ -

Al

.....
s ¥
-
-

i

Amon
P Z I T T m
£
B o e Y I

a4 S I
o U s Nyl y 1 B o B B g

Cr-lrmmnEam-mr

s o
AT-Mpmmsee
o)

I o |
't Yamm e

-
i
-

Tl 14

MO L 3 o 2T (i I

AT T 3

e
%
.
-
mmani
e
o9
——y
-

S QN 4 ¢ 3 iy N
PEE TGy
A
I~
T~

ol
8
Ty
-
3;"“1 .
K " &

)
Sl ad

ey I |

i
mmm
TN

.
-,

-
=
=

i

-

Lan vou $ipd these words?

MOOSPER CORNBRE&D
GRISTHMILL CORMMEAL
M LLFOD

BUCKWHEAT
MILLR&CE

WHEST
By
CORM

PLULLEY FLOUR
GRSIN
BELT
MILL

i

ori.

Flour was bagged on the first foor of the mill, the area
became very dusty with a
thing in sight—inciading the millert _

WYX

fine layer of flour over avery.
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GERM
GESR
RYE

Grist Hills
Aputed Ar{:,”pu.b |

badbimeray,
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