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VI TA TECHNI CAL BULLETI N

HOVE FLOUR M LL

by
WALTER B. BOOHER

This grain mll, except for the buhrs (which are stone), shaft, bolts,
screws, and glue, is built of wood. Plywod is specified, but plain boards
can be used. In 1976, at Mam, Florida, prices, the material for the mll
cost US $6-8.

The m Il can be powered with a 1/4 Horse Power electric notor, w nd power,
or by hand. Although the machine shown here is intended for single famly
use, the designer feels the machine could be enlarged easily by increasing
all dinensions. To nake a m |l having a 9" dianeter netal buhr (rather than
the 4 1/ 2" dianeter one shown here) the mll body m ght double in size;
however, the drive shaft need be enlarged only from3/4" to 1".

The designer of this grain mll, Walter B. Booher, has been a VITA Vol unt eer
for 11 years. For sone tinme Booher, who has been a nachi ne shop tool designer
and hi gh school teacher, owned and operated a small factory. Now

retired, Bocher remains an active technical participant in VITA prograns.

Pl ease send testing results, coments, suggestions and requests for further
i nformation to:

VI TA

1600 WI son Boul evard, Suite 500
Arlington, Virginia 22209 USA

Tel : 703/ 276-1800 * Fax: 703/243-1865
Internet: pr-info@ita.org

| SBN 0-86619-112-7

VOLUNTEERS | N TECHNI CAL ASSI STANCE
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Sone Not es Before Begi nni ng

The buhrs shown are two flat stones. However, the machi ne has been built and
used with buhrs made of fired clay and then sandbl asted to roughen them
Initial results were good.

St one buhrs nust be shar pened about once a year.

Bef ore begi nning, please read the entire plan carefully. Pay particular
attention
to the arrangenent of parts as shown in the assenbly draw ngs.

Each part will be discussed in sone detail. The nunbers bel ow correspond
directly to the parts being discussed; in other words nunber 1 is a

di scussi on

of part 1.

GOOD LUCK!
THE M LL BODY
Parts (1) (2) (3) (4):

hf m0010. gi f (600x600)
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1P digmeter
holes fon of

tubes.

@Subassembly, Left Side.

Use 1/2" thickness good quality plywod for parts (1) and (2) and 3/4"
t hi ckness

hf m0020. gi f (600x600)
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1P digmeter
holes for of

Lubes.

@Subassemb]y, Left Side.

pl ywood for parts (3) and (4). Al parts nust bekexactly square and
di mensi ons

hf m001. gi f (600x600)
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’( 4" plastic
oiling tube

8 —| 44

bore %o suit bronze buAhcng ¢

P Gt e MK @ Center Bulkhead, (Qverall
| dimensions same as detai]
| note other variations,
@ End Section,

accurate. Use epoxy glue in the four main joints. The use of 2" |ong
finishing

nails will avoid the necessity for using clanps. Be sure the mll body is
perfectly square before setting it aside for the glue to harden overni ght.

(1) Subassenbly, Left Side.

(2) Subassenbly, Ri ght Side.
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hf n002. gi f (600x600)

Subassembly, Right Side.
For other dimensions see @

For ot her di nensions see (1).
(3) End Secti on.

hf m03. gi f (600x600)
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1/4” plastic
ofing tube

F— 1

™
= 2

/4
Pie
o

7T

} &
bro
/L

bone to suit
qu 3/4" diame

@ End Section.

(4) Center Bul khead. Overall

hf n04. gi f (540x540)
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qenter Bulkhead. Overall
dimensions same as detail
note other variations.

>

di nensi ons sane as detail (3),
note ot her vari ations.

(5) Drive Shaft. Use 3/4 dia. cold rolled steel for this part. Use a 1/4 or
hf m005. gi f (600x600)
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3/8 inch thickness grinding wheel or a 3/8 dia. round file to cut the spiral
groove on one end. Cut the spiral groove about 5/32 of an inch deep. Foll ow
drawi ng as cl osely as possible; however, sonme unevenness in the screw w ||
not

prevent it from doing the job.
(6) Grain Hopper. Use plywood throughout.

hf m006. gi f (600x600)
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(7) Dribbler Trough Hei ght Adjustnent Bar. Use 3/4
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boLt

B St ol
fon 3 1/0° dowed

Stove bolt is 3/16" by 2". The winged nut is turned hard agai nst the
head of the bolt wth epoxy against the head and in the threads. This
makes a solid unit of the bolt and w nged nut.

(8) Rocker cradle. This part including the

hf n08. gi f ( 540x600)

http://www.cd3wd.com/CD3WD_40/VITA/FLOURMIL/EN/FLOURMIL.HTM (11 of 40)10/8/2009 3:52:09 PM



51033-BK

e Rocker cradéde
fdon drnibbfert

assembly

rocker bar, dribbler trough hei ght adjustnent
bar and the revol ving buhr hol der are

all shown digramatically in the sketch bel ow.
Notice that the eccentric action of the buhr
hol der provi des the shaking action that
causes the grain to work slowy to the end

of the dribbler trough where it falls into
the funnel shaped part #19 that directs it

hf m019. gi f (540x540)
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BEND ON DOTTED LINE

!
!
|
|
|
!

L

Pattonns fon detait(19). Use tinned
metal fon soldening.

I nto the buhrs.
(9) Rocker Bar.

hf m09. gi f ( 540x540)
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> e SUIT(APPY, /—-a’)

| i

(10) Shield the deflect nmeal. This

hf n009. gi f (353x393)
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Ll

k——@-ﬁl-r-

part hel ps to deflect the neal
into the s orage drawer. Two are
requi r ed.

(S) This little spring holds the

hf n010. gi f (600x600)
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/

dri bbl er trough against the

Rocker Bar. It is attached at one
end to the dribbler as shown and the
other end is attached to the inside
wall of the mll. The end attached
to the mll wall should be about
1/2" lower than the end attached to
the dri bbler.
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(11) The grain hopper base is attached to the left side of the m || body by

hf r011. gi f (600x600)

ake of Light weight
tned stool,  Solden,

— I U

the use of two butt hinges. The hinges should have about a 1" long pin
and 1" long leaf. The purpose of this manner of attaching the grain hopper
Is to make it possible to adjust the clearance between the grain hopper
spout and the dribbler trough. See parts 11 and 17.
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hf n0110. gi f (600x600)

ake of Light weight
tumed steel,  Soldon,

| @k

— 1

(12) Motor base is also attached to the

hf n012. gi f (353x353)
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e 9 —>|

| eft side of mll body by two hinges
or sane Size.

ﬁc_»l

(13) Buhr Adjustnent Bar. Hardswood

hfm013. gi f (486x486)
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g O/I8. /_voz E

et —————

>

Recess fon . __/‘/

dquare nut

is preferred for this
part.

(14) Rotating Buhr Hol der.

hf n014. gi f (600x600)
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5/16 x 5/16"
s20% fon steel
pin. See detadll

L
2
3 = Q)
=3
-n.-P..-- g“‘gﬂ
S 3
=" TT ..
153
LR
|

Use two pieces each 3/4" thickness

pl ywood by 5" x 5". Before cutting

t he pieces round cut the 5/16" by 5/16"

slot in one of the pieces as shown.

Fasten the two pieces together using

about four screws and glue. The 3/4 dianeter
hol e shoul d next be |ocated. This

hol e shoul d pass exactly thru the center

of the 5/16 x 5/16" slot. Before boring
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this hole, however, use a conpass to
scribe the 4 1/2" dianeter circle. Then
nove the center of the conpass 3/16" as
shown and scribe a circle of 4 7/8" dianeter.
Now bore the 3/4" diameter hole.

Saw out the circle on the outer |ine.
Conpl ete the part by using a round file
to make the hol e about 1/8" larger in
di ameter at both ends but let it remain
3/4" dianmeter at its center. The
eccentric action of this buhr hol der
provi des the action that shakes the

dri bbl er trough.

(15) Stationary Buhr Hol der.

hf m0150. gi f (486x486)

sToNE BUAR

FASTEN BLOCKS'
TO INSIDE OF
MILL WALLS
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Use one piece of 1" thickness plywod and one
pi ece of 1/2" thickness. First, saw out the
two 4 1/2" dianeter pieces. Then lay out on
the 1" thickness piece, the 1" w de section
that is to be cut out to receive part #19.
Cut out for this piece with the grain of the
wood. See assenbly drawi ng. Next bore 3/4"

hf n003. gi f (600x600)

T0P B
VIEK

|
T

i

14116 X16 K15

Tn Lop view of mifL the moten,

ghain hoppen, bubn assembly,

bu@n‘adjuétment assembly, and
main shaft ane all omitted in

onden to show the ghain
dnibbling mechanism cheanfy,

ASSEMBLY DRAWING OF MILL
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ASSEMBLY DRAWING OF MILL

di aneter hole in 1/2" thickness piece and
attach the small steel plate. (See detai

#28.) Note al so the sketch bel ow show ng

the two 1/4" dowel pins, one in either side of
this buhr.

hol der .

Shown al so

are two

parts not

shown in

drawi ngs. These

two dowel s and the

bl ocks into which they slide hold the
stationary buhr in place and prevent it from
turning. By | oosening the buhr adjustnent screw
(part #21) and renoving part #13, the entire

hf n021. gi f (230x600)

hf n013. gi f (437x486)
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Recess fon
dquarne nut

stationary buhr is renoved.

(16) The stone buhrs. Make them from suitable stone that can be found al ong

hf m0160. gi f (600x600)
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STEP #1

After smoothing and
mounting the buhrs,
use chisel to form
a 3/16" deep
basin which is
2 3/4" dia-
meter.

8

'|->u>

Make 2 identical
buhrs. The outer
edge does not

e have to be per-
fectly round but
/// edges should be
‘ trimmed sufficiently
/// so they are balanced
when running.

| ake shores, river banks and in open fields. Sandstone and shale are too
soft; sonme granite is too hard to work. As a test, you should be able to
drill a hole readily with a nmasonery bit. Mny kinds of stone, including
nost |inestone, are suitable for buhrs. It will pay to spend consi derable
time hunting for just the right two stones that will not require too nuch
| abor to conplete. The stones should be betewen 3/4" and 1 1/8" thickness,
have one flat side and be |arge enough to scribe a 4 1/2" dianmeter circle
on them O course, you probably won't find stones with perfectly fl at
sides, and it will help to work a side flat by rubbing it hard over well

FULL STZE
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har dened cenent wal ks or slabs. Some hard sand sprinkled on the slab will
make the cutting easier. It is safer not to use a hanmer and cold chise
on the stone until it is firmy nmounted on its buhr hol der.

When nounting the stones on the buhr hol ders, be sure to have the

flat surface of each buhr in a parallel plane with the flat surface

of its buhr holder. If the surface being nounted agai nst the

buhr holder is irregular, hollow out sone areas of the nounting

bl ock to conformwith the irregular areas of the stone. Use epoxy

to cenment the stones to their nmounting blocks. Use epoxy freely.

After it has set overnight, fill in any visible openings around the edges of
t he

stone and nounting block. It is well to have the center hole drilled in each
but all chisel work should be done after nounting. In working stone by hand
sonme variations are inevitable but if you hold a close approximation to the
pl an shown in detail #16 your stone should grind high grade flour.

(17) Gain Dribbler should be just

hf mLl. gi f (437x437)
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| ong enough to dribble grain
into part 19. In assenbling the

hf n019. gi f (486x486)

http://www.cd3wd.com/CD3WD_40/VITA/FLOURMIL/EN/FLOURMIL.HTM (28 of 40)10/8/2009 3:52:09 PM



51033-BK

BEND ON DOTTED LINE

\
N\

\\\ u///;)
N\

| F |
.
R

Patterns fon detait(19). Use tinned
metal fon soldering.

mll reduce the 10" dinension to
Suit.

(18) Eccentrics - Make 2. These two parts

hfn018. gi f (256x437)
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ky”
4 ok, offsel § from certer

shoul d be identical. Use epoxy under and
around the head of the 3/16" bolt (inside mll
body) on which these eccentrics turn. The one
eccentric serves as a belt tightener and the
other raises or |lowers the grain hopper. Use
wi nged nuts for convenience.

(19) Use light gauge tinned sheet netal to nake this

hf n019. gi f (486x486)
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BEND ON DOTTED LINE

\

N\

\ /
\.
] N\

| F |
.
R

Patterns fon detait(19). Use tinned
metal fon soldering.

part. The auxiliary sketch shown here wl|l
hel p you. Use tin shears to nake 1/4"
cuts in each of the four corners of
the square tube. Sol der the seam

of this tube then solder the seam

of the rectangul ar funnel shaped
section. Then, with two of the

upper edges of the tube bent to
conformw th the funnel - shaped
section, place the two parts

t oget her and sol der.

(20) The bal ance wheel is made of cenent (concrete). Use one part portland

hf n0200. gi f ( 353x540)
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5/16 x 5/16" sLot
for pin thu shaft,
see detadd @

4 1/4 diamefer
bolts

Concrede
pafance
wheel

cenent to two parts sand. You can nmake the formfor it by sawi ng out a
circle from3/4" thickness plywod. The dianeter of the circle should be
9" and the hole in center 3/4" dianeter. Have a second 3/4" thickness

bl ock so the hole will have a depth of 1 1/2". Wen the 3/4" dianeter

shaft is placed in the form this hole nust hold the shaft exactly verti cal
with the 9" dianeter circle (see sketch). Saw out the two 5" dianeter circles
and bore for bolts. (If you plan to turn the mll with a crank, make

these circles 7" diameter. These bolts are 3 1/2" | ong.

O nmake these bolts 5" long if you plan to attach a

wi ndwheel to this bal ance wheel.) The formfor the

wheel is nmade of |ight gauge sheet steel. (Cardboard

can al so be used.) Make 3" wi de by 30" |ong.

Bend around the 9" disc and tack or nail.

Assenbl e and pour the concrete. Let concrete harden
for about four days. The sketch shows the form set

up ready for the concrete. A section of the formis
shown cut away for clarity of the drawing. The form

i ncluding the shaft should be well coated with heavy
grease so cenent will not stick to form Use a

strai ght edge to strike off the cenent after pouring.
Avoi d disturbing bolts. Note 5/16" x 5/16" sl ot

thru the upper disc to take the 1/4" pin thru shaft
when assenbl ed. WAit until concrete has hardened four
days before putting the upper disc in place.
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(21) Buhr Adjustnent Screw. Use in conjunction with a square nut and a
wi nged nut.

hf n021. gi f (167x600)

(22) Make 2 pieces 3/4 x 1 1/2 x 1 1/2" as shown in assenbly draw ng (page
1).

hf m003. gi f (600x600)
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Tn Lop view of mifl the moton,
grain hoppen, bubn assembly,
buhn adjustment assembly, and
main shaft are all omitted in
onden 2o show the grain
dnibbling mechanism clearty.

T0P -
VIEK

<_|—

1!’ ey
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=
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!

=
§

ad

©O

Use 3/4" thickness pihe | umber. Make the foot 1 1/2" high and 15 1/2" |ong.
Bore 1/4" to suit matching holes in details #1 and #2.

ASSEMBLY DRAWING OF MILL

(23) Use two steel washers with one copper washer between.

(24) Bronze Bearing. This can be a standard bronze sl eeve bearing acquired at
a bearing supply store, or it can be sinply a short |ength of copper water
pipe. If the Iight gauge pipe is used, it will be advisable to use a hacksaw

to cut the piece | engthwi se and renove about 1/8". Then conpress it to fit
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the shaft nore snugly. Before installing, roughen the outer surface to hold
t he epoxy better. The bearings should be put in place only after the body of
the mlIl is permanently assenbled and epoxy is hard. Put the bearings in

pl ace using epoxy. Then slip the shaft thru before epoxy hardens. Wth this
precaution, the bearings will be held in alignnent.

Still another way to provide the bearing is to nake a bearing entirely of
epoxy. Bore a 1" dianmeter hole for the shaft, nake a collar to hold the shaft
exactly in the center of the hole in parts (3) and (4) then with the shaft

hf n001. gi f (600x600)

’{ 4"' plastic
oiing tube

2

Y
<

—F

L<-—8—.>|

bone %o suit bronze bushing
4!! d"‘am "

T
by
e

Center Bulkhead, (Qveral)

dimensions same as detail @,
note other variations,

m End Section,
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. nuLe otner variations, hd

End Section,
wel |l greased and in place work epoxy all around the shaft until it fills the
space between the 3/4" dianeter shaft and the 1" diameter hole. Renove the
shaft and bore the oiling hole after epoxy has hardened and you will have
very

satisfactory bearings.
(25) See Part (2).

hf n025. gi f (317x393)

& T 0

‘-—-—!

L:‘_:L

e 4 _

L ine
€,

hf n002. gi f (540x540)
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Subassembly, Right Side,
For other dimensions see @

(26) Meal Bin.

hf n026. gi f (186x437)
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(27) This part is a 3/16" x 2" round headed stove bolt having a w nged nut
turned on it clear to the head. In turning the wi nged nut on, just before

it reaches the head work epoxy well into the threads so it will be tight on
t he t hreads.

(28) See main assenbly drawing on ml|l.
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Al so see detail (15).

hf m0150. gi f (437x437)
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VI TA Technical Bulletins offer do-it-yourself
technol ogy information on a
w de variety of subjects.

The Bulletins are idea generators

i nt ended not so nmuch to provide a definitive
answer as to guide the user's

t hi nki ng and pl anning. Prem ses are

sound and testing results are provided,

i f avail abl e.

Eval uati ons and comments based on each
user's experience are requested. Results
are incorporated into subsequent editions,
t hus providing additional guidelines

for adaptation and use in a

greater variety of conditions.
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