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'UNI E) STATES PATENT OFFIQE

VALE\TTINE BIRELY OI‘ I‘REDDRIGK MARYLAND

I MILL FOR GRINDING BARK GRAIN AND OTI-IER SUBSTANCES

Speclﬁcatmn of Letters Pa,tent No 2 7 16 dated J uly 11 1842

To aZZ wiwm zzf ma J concern:

~ Be it known that I, VALDNTINE BIRELY of |
the city and county ef Frederick and St%te '
cof 1 \Iqryland have invented a new and use-
-5 ful machine for wrlncllng, crushing, and
- hulling substances  for
- namely, grinding bark for tanner’s use, |
. plaster for land, and grain, &e., corn. with
. the cob, oats, rye ‘&e., for horse—feed and | |
ST 10
. oograin, Whlch meehme is described as fol-
S {--'lowe, reference being had to the annexed |
. drawings of the same 11’1{:11{1110‘ p‘u:'t of ﬂllS'

VclI'lOUS 1:)111 p 0ses,

hulling eloverj rice, ‘md other seed and

o epeelﬁcatmn

° ;eobe, &e.

RICTE -;pmts | . .
R The ilame A of thls mechme 18 made of
. 25 cast iren about four feet long, one foot six

. inches wide, four feet high. The ends of
(except certain

Figure 1 is a pelspeetwe view of the m‘t-,j
o ehme Tig.2is a vertical cross section show-
©oIng it as edapted for grinding corn and
_ Hig. 3 is an end elevatlon of same.
- Fig. 4 1isa Veltleal cross section of the ma-
_;_ehme as arranged for grinding balk

5 plan; ehowmo the upper eyhndel I
~Similar lettele refer to. eorreepondmﬂ*

the frame are cast whole

~cpenings which will be described pr esently)

~with ribs or flanges and braces to strengthen |
. 30 the whole, eonneeted by parallel 10n0'1t11d1-_
" o onal ties bolted or otherwise: secured to the

S ends
. the frame for the journals of the cylinders |
The boxes B for the

Oblenﬂff |

hereafter described.
o ..Joumﬂs are. eeeured to the. ends.
... orsquare openings are made in the end eaet--

. 1ngs of the frame which are. elosed by move-

Apertures are made in the ends of

" able phtee G of eouespendlnﬂ' size having

‘0 beads or projections for eloelng the ]OllltS _-

. cave hereafter deserlbed Ribs and flanges
. are cast on the inner faces of the ends to |
~ receive and secure the boarde D forming the
and . the boards or guards jol for
ning within the fmme the substance
- to be ground, cxushed or hulled, and the
~guide boards F. The freme has a houzontalf
base to boelt to a floor or foundation if re-
.-qulred The connecting braces G for hold-
“. ing together and bmdm ‘the ends. of the
o frame and which form portmns of the backs
. of the hoppers are provided with teeth for
.~ __ preventing the substances acted on from
T ,_-55_”pasemo' down between theee braces and the
SR 'cylmders Wlthout bemg greund or cruehed.i

_heppel
~ confi

‘Other apertures are made in the end cast-
- 1ngs:for the.

pivots and screws of the con-

other having
| thIOU’U'h and beyond the ends
‘those at the back end sufficiently far to re- g
ceive the cog wheels K L. M I‘ 1g. 1 which =
‘mesh into each other for causing them to .~
turn together, the. mlddle journal extendmf)‘ B
'-beyond the faee of the cog wheel L on thh o
is a pulley for the band leadmof to the steam
I‘Io* |

| agent.

‘ders ‘by screws, &c.,
_after particularly set forth.
dicate the dlrectlon 1 Wthh the
Tevolve.

- The ﬁrst cyhnder tha,t meets the eub-—?
.: etance to be acted on is the uppermost, let-
tered H. ~ Tt is solid, four inches dmmeter, SR
ew:eluswe of the- teeth ¢ which are shaped

ke a ‘hawlk’s beak one and three quarters -

‘1nch

“broad.

-of the frame inside.

The hopper and guide boards should. be

| and are mede Wlth knees or ﬂenﬂes at ench
“end to bolt to the inner sides of the ends of =
the frame. The ireme may be made of wood
~or 1ron of various sizes and proportions and '
‘may be braced from the foundation by T
1 clined braces such a3 represented at Z Fig. 4.

60

in-

‘made of wood ; but may be of other material. - S
In the fmme are arranged three parallel .
_;'lonﬂltudmel revolvmﬂ' gmndmu or hulling -

65:.' g

eylmders HIJ placed TEIth“LHy over each

their journals =

engine, horse

‘1nch long, one end a half inch: wide, and one g9 =

The. seeond or mid-

thick at the bqse

power  or. other prepelhnﬂ'_..f
All the cylinders  revolve in con-
‘caves armed with teeth or p
| the manner to be described for grinding, .
- &e., ad]ustqble toward or from the eyhn--'

1in the manner here—

arallel ribs m

‘The arrows in- ==
vlmdels -

projecting - o
of the frame,

dle cylinder I is hollow five inches dmmeter;_:-:i?f;{_:.:-;"'f-.if;f'

;excluswe of the teeth which are also Sh‘lped.. e
like a hawk’s beak but of smaller size and =
-more thickly set being about one inch long,
{ three-eighths thick at the base :and one inch -
' The third and lower cylinder J is =~

g'ihollow about nine inches ‘diameter armed
on its circumference with teeth shaped as

~above described, but . of reduced size, say
five eighths of an inch long, five eighthsinch
and three eighths thick" a,t the base. R
length of the cylmders is equal to the width
' ‘The distance from cen- !

‘ter to center of the cylinders is about 11 or
12 inches..

100
The

105
The teeth t of the first cylinder =

‘are made long and coarse for the purpose = -
‘of taking in Feed with facility. Those of
the second are finer for preparing the sub- =
stance to be ground for the teeth of the thlrd
cylinder Whl(:h are the finest and which giv

a ﬁmsh to the Work The teeth of the SEV—-'*::
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“eral cylinders are made to correspond with

those of the concaves. |
Between the rows of teeth and parallel
with them is a raised edge which is notched

presenting or forming a series of sharp

peints » or small teeth between the large
ones that relieve the cylinders from friction
by carrying substances through them that

frequently wedge on plain cnes and clog
and stop the motion of the cylinder.

Hor

orinding corn, &ec., the teeth of the cylinder
and concave may be of a wedge form and of
wrought or cast iron. - The cylmdus may be
made of wood or iron and being geared to-
gether by cog wheels meshing into each
other will turn in opposite directions and at

- the same velocity when the wheels ave ot

20

equal diameter but the velocity may he
changed by Ch’L].’l‘TlIlD the diameter of the

cog wheels. |
There are three concaves in this machine,

. one.for each cylinder arranged in alternate

- order to correspond with the reversed move-

30
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55 top thereof passing through apertures ¢ 1n

port ant 1mprovenient.
concave are made 1n the form of a hawk’s
beak arranged in pmrallel rows correspond-
ing with the teeth in the cylinder which are

~ ments of the cylinder—they are lettered O,
25

P, Q. The upper concave O in which the
irst cylinder turns encircles about one third

‘the circumference of this cylinder, the upper
end being nearly perpendicularly over the.
- center of said cylinder to prevent wedging

Jamming or choking by weight or 0‘1'%?1‘(1-
tion, the substances bemo thrown up betore
the mouth or entrance of the concave in the

manner of articles in a falling mill, and all

the substances are thus ground o1 LIHE;th
being rather coaxed into the mouth or con-
cave and passed through between the con-
cave and cylinder i‘Iee].y, then dragged

through by absolute force, which is an im-
The teeth of this

designed to work between them. In each of
the concaves near the lower edge thereof 1s
a horizontal pivot or axle turning in corre-

sponding apertures on the aforesaid end

plates C on which the concave turns in the

arc of a circle for the purpose of- enlm"ﬂm*a_

or diminishing the space between the upper
edge of the concave and cylinder which
space may be ‘1ppr0plmtely termed the
mouth.

A horizontal screw R is -1nsel‘ted into or
formed on the ends of the concave near the

the aforesaid end plates G made on a line

~ described from a point in the center of the

- aperture into which is inserted the lower

- round stud of a vibrating bar or washer S,. .
60
length and vibrates against the outside of

This vibrating bar S is about 21 inches in

plate C. The aforesaid screw R in the end
of the concave which passes through the seg-

‘ment slot @ in plate C enters a round APer-

ture in the middle of the vibrating bar S.

cave will be enlarged, and that by

INanner

2,716

| Two horizontal studs project from the inner

face of the vibrating bar near the extremities
thereof and enter round apertures in the
plate C. The lower stud serves as a pivot
on which the bar S vibrates. The upper

stud of the bar is shifted from one aperture

to Emother according as the mouth of the
concave 1s to be e111u oed or chmmlshed said

apertures beimng in the same arc of the mrcle'

in which the upp’e]:' end of the concave moves
cdescribed from the center of the lower stud,
as before stated.

ftpelture and 5tuds to secure 1t 1n the posi-
tion desired. .

One of the 1hchned sides of the hopper

rests upon the convex surface of the concave
and is raised or lowered in an inclined line

as the upper end of the concave is moved to-—
ward or from the cylinder.

On the outer end of the screw R is a nut

which presses the bar S against the plate C.
Therefore when the position of the concave
1s to be changed this nut must be unscrewed,

the upper stud withdrawn from one of the

apertures in the plate ¢ and inserted into
another aperture and the nut replaced, the

ThlS vibrating bar S acts-
as a lever for moving the concave and the

70
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lower stud remaining in its aperture and

Serving
vibr ates or turns. It will thus be seen that
by removing the upper stud to one of the
higher aper fures that the mouth of the con-
revers-
ing the operation it will be diminished. A
similar turning bar to that above described
is applied to the other end of the concave
and. 1s operated in like manner.

The concave P of the second or mlddle

cylinder I is made and arranged in the same
as that above described but on a

‘reversed position on account of the reversed

motion of the cylinder which is in the- direc-
tion of the arrow No. 2 which has the effect
of carrying the substance
the back to the front of the machine.

This

concave may. have more rows cf teeth than

the first for the purpose of producing an

mereased actlon on the bark or substfmce to

‘be ground. . _ _
The third concave Q Flo 4 18 arr me'ed on

the opposite side of the interior of the, ma-

to be ground from
110

as a pivot or .;ule on which the bar

95
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chine to the middie or second concave and

Itr _].1(13

immediately below the first concave.
- the re-

an 1ner eqsed number of teeth md of

quired size for reducing or grinding the

bark to the degree of fineness requned It

120

15 adjusted to- “the cylinder in the manner

hereafter described and represented in Fig.
3 by having it attached to two horizontal
shiding phtes T T at either end of the frame

moved horizontally to the right or left by

screws . The upper part of this lower con-
cave

is connected to the two upper parallel
sliding plates T. And the lower segment 1s
(Jomlected to the two lower sliding phtes T.

130




~ The two lf}wer plates T sllde on horlzontfﬂ__
flanges' V' of the frame.
'pla,tes of the upper segment or part of the
concave slide back and forth upon the up-
per edges of the- lower pl‘ttes

- o27e &

plates T have each two fl

] _111%1' od through apertures in ribs W of the

10

15

are secured by nuts.

ast end of the frame against which ribs
the heads of the screws tmn The screws R |
. on the ends of the segments pass through

‘segment slots in the mioresmd plates T' ‘md --
By UNSCrewing two of
‘the screws of the upper plates and screwing
the other two screws of the same plates the |
- upper pm:‘t of the concave may be aC]usted'
~to or from the upper portion of the cylinder.
The lower part of the concave may be oper-
ated in a similar manner by means of the
20
- the concave it may

lower phte and SCTeWS. ‘Instead of moving

~ those on the cylinder and f01 the SI‘LbSt‘ll’lCG

___.35

- spond therewith.

‘to be ground or hulled. _ -

In I‘1cr 2 the lower concave is I'epl ﬂsented
as ﬂuted and ribbed in parallel longitudinal
_'ﬂutes and ribs with alternate Semmu‘cuhr
‘or segment parctllel horizontal channels be-.
tween every section of three ribs to pre-
vent the concave from becommo choked and:
“to cause it to discharge freely of the ground

substance.

~signed for grinding corn-and. C()bb for horse |

f_ jfeed and other substfmces

. grinding bark.
4B

oround from the sides of the machine.

-._mclmed boards D, I¥, conduct the substance

“ing bark is made of rows of teeth and grooves_.i -
o alternatelymﬁrst there is a row of teeth and |
~ then a space which is grooved deeper than

S the base of the teeth by Wmch construchen

to be ground or hulled to the ﬁrst sec{mdj

and third cylmder _
- The third concave when d esu*ed for

The two upper

The four
anges at their ends

through which pass the hor uontﬂ screws [

be statlonmry and the
cylinder may be moved by having the boxes
~of the axle of the same to sllcle on the hOI'l-'

zontal Tibs of the frame. = = :
. The teeth of the lower concave must be_
adapted in size, number, and position, to |

of the concave thfe cyhnder wﬂl be Gleatly
relieved from friction, because the particles
‘of bark or other substmnce in being ground
‘are made to change their position and pre-
| sent other sides tc: the work and ground

fine W1thout having the concave brouﬂht S0

close to the cylmder | | :
What I claim as my 1nvent10n and Whl(,h

T desire to secure by Letters Patent is—
1. The combination: and arrangement of
Ithe three grinding and hulling cvlmdels of

druneters

different

“stance to be oround or hulled fl ‘oI -one side
_of the mfwhme to the other in combination
| with the three concaves in which the cylin- |

ders revolve arranged on opposite sides of

from ‘becoming choked and to cause 1t to

‘and %1"1‘%1&0‘61’116111: of
‘teeth placed over each other. %11(1 revolving
‘in opposite directions for carrying the sub-

55
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‘the machine constructad and arranged In -
the manner set forth to prevent the chhmef-.- |

75

grind freely by bringing the upper ends of
ﬁthe concaves nearly Vertwaly over the cen-

ter of the cyhnders in the Hl‘ll’lIIEI‘ before_

| descrlbed

9. In constructmo the lower concwe W1th

| deep parallel grooves or channels between
| the teeth or ribs to cause the concave to dis-
j__clmrﬂe itself freely as; *‘Lbove described.
3. The manner of increasing or (:hmlmsh_' ;
ing the space; between the upper edge of the
concave and the cylinder by means of the
‘combination of the turning bars or washers
S, SCTeWS Rj axle, and phte C as herem SEt:- .
--_f(}rth
Fig. 2 also 1'epresents the cylin- |
- der ribbed on its circumference to corre-
S This construction of cyl-

.~ inder and concave is more paI'thLﬂdI‘lV de—'
L g

The manner of ad] ustmcr the lower con-

;cwe to the cylinder by means of the combi-

nation and arrangement of the double set of

‘horizontal shdmc-‘ pLLtes T and screws U ar-

| ranged and 0pemted m the manner hereln.__-' --

R | set forth | --

. The m%ehme as descmbed md I'epresented? :

. in cross section in Fig. 4 is: adapted for
B The wrtml closing boards

E prevent the escape of the substance to be

The | -

5. The ar angeinent of the h(}rwontql

V XL BIRELY

“71t11esses s *
W P ELLIOT
EDHOND VIAHIJR

80

g5

| toothed" tles forming part of the back of the =
hopper 1 the manner ‘md fm: the purposeff,
set forth. - | -
6. Constructmﬂ the h‘"kaed beah toothed-
| cylinder with pu-ﬂlel longitudinal ribs: p
between the hawk beak treeth ¢ notched in

_ i the manner and for ‘the purpose set forth.
1‘111(1—-" S o

100
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