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UNITED STATES

PaTeEnT OFFICE,

L T S S P 1

 WILLIAM R. FOX, OF GRAND RAPIDS, MICHIGAN.

 ROLLER GRINDING-MILL.

- D2ECITICATE OH Tmmmg part of Letters Patent No. 308,557, dated November 25, 1884.-
| c"tpphc-lil_nn filed Ma*;f 8 1884,

To all whom it mag 7 CONCErin.:

Be 1t known that I, WrIrriam R. PO]L of
Grand Rapids,in the ceunty of Kent and State
of Michigan, have invented certain new and

- 5.useful Impmvements in Roller Grinding-Mills;

and I do hereby declare the following to be a
full, clear, and exact deseription of the i inven-
13101:1 such as will enable others skilled in the
art to which it ‘11)13611:2111]3 to make and use

- ID the same.

My invention relates to an im provement in
roller grinding - mills, the objeet of my in-
vention being to provide Improved means for
checking the feed of the grain to the rollers

15 and sunultfmeouslv moving the latter apart,
and for bringing the rollers together without
the necessity of readjustment of the parts,and
at the same time start.the feed of the grain to
the rollers.

20 A further object of my invention is to pro-
vide improved means for horizontally and ver-
tically adjusting the rollers, and also to pro-
vide iImproved means for varying the tension
of the driving- -belt; and with these ends in

25 view my 111ventwn consists in certain novel
features of construction and combinations of
parts, as will be hereinafter fully described,
and pointed out in the claims.

In the accompanying drawings, Figure 1 is

30 an end view of my improved grinder, partly
in vertical section and partly in elevation,the
driving-pulleys and inner wheels bemn" Ie-
moved Ifig. 2 18 a front view of a por tlon of
my machine, partly in section and partly in

I‘lg 318 an end view. Fig. 4 is

a plan vlew of a portion of the feed mechan-
~1sm. Fig. b 1s a horizontal sectional view of
my improved feed-regulator, taken on line 7
Z of Kig. 7. Ifig. 6 1s a vertical sectional view

40 taken on the line X X of Fig. 7, a portion of

the hopper and partition bemn* removed Fig.
7 1s a vertical cross-section of one of the hop-
pers with the feed-regulating devices attached

- thereto. Fig. 8 is a detached view showing

45 My 1mp10ved devices through which motion
1s imparted to the trays. Fw 9 18 a modifi-
cation. Fig. 10 1s a detached View of the roll-
scraper. Fig. 11 18 a modification.

A A 1epreseut the supports or uprights of

5o the frame, and B the upper cross-pieces there-
of, on Wh]Ch frame 18 supported by means of

' brackets the mﬂl casing C, extending slightly

the other and at angles with each other.

(No model.)

above the fr ame and having its sides converg-
ing toward the bottom. On the top of this

casing is secured a feed- regulator constr ucted 55

as follows | :

1 represents the sides of the 1enulat01 to
which are secured the sides of the h()ppers D,
through the lower portion of each of which the
grain is fed into a tray or spout, E. ~ Each of 60
these trays is supported by three or more rods,

d, or their equivalents, situated as shown, the
upper ends of two of which pass thr ouﬂh the
top of the hopper, the upper ends of said rods

being provided ‘mth nuts or thumb-screws 2, 63 3 |

adapted to bear on the upper face of the hOp-
per, and by means of which the rear end of
the tray may be vertically adjusted. The rod
or wire d,supporting the front end of the tray
B, 18 passed OVeEr & 101161 or pulley, 3, secured 70

;.to a spindle, 4, mounted in frame- blaekets sSe-
cured to the 111011ned face of the regulator,the .
sald rod or wire passing through the face and-

lug 5, and having the enlarged end, 6, pro-
vided with a screw- -thread, 7. A nub 8 fits 75
on the enlarged end, 6, and agamst the lug 5, -
which nut, when turned is adapted to raise

or lower the front end of the tray. Thelugb

1s also provided with a perforation, in which
fits a pin, 9, against the lower end of which 8o
fits the shoulder 10 of the enlarged end of the
said rod or wire d, and holds the front end of

the tray in an elevated adjustment and checks
the feed of the grain.

- Below the tray and to
the side of the regulator are secured the in- 85
clines 11, upon which falls the grain from the
tray, said inclines being situated one below
Im-
mediately below the said inclines are situated
the rollers, to be hereinafter referred to, be- go
tween which the orain falls after lewmo‘ the
lowest incline.

12 and 13 represent two supports or bem--
ings secured to one of the vertical partitions,
14, separating two adjacent regulators, to 95
Wthh bearing 12 is loosely secured the end of
a rod, 15, the “other end, G, of which is left free
and prmects through the end of the :rue:gulat/e

casing. -
To the bemmﬂ* 13 is seemed the end of the 1co

rod 16, which is Calso pivotally sectired to the
rod 15 at the point 17, the other end of said
rod 16 being secured to a plate, 18, provided
at opposite ends with openings 19. Through

T
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these openings 19 pass the lower ends of
springs 20, the upper ends of which latter are
secured to the rear side of the trays 1. .

To the rod 15, at a point equally distant
from the point 17, 1s secured a plate, 21, which
is also provided at opposite ends with open-
ings 22, through which pass the lower ends of
springs 23, and which are also secured to the

rear ends of the trays I&. These springs serve |

as a connection to the trays, and also as hinges
when the front of the trays are raised or low-

~_ered. B_;g_ thus pivoting the two rods together

15

20

30

33

40

at a certain point, 17, and connecting them to
the trays at points equally distant from said
point 17, the ends of the trays, when motion
is imparted thereto through the rod 15, will
have the same velocity and move with a cor-
responding motion. To each of the trays i1s
secured the weighted vertical rod 24, adapted
to hold the tray steady when not filled with
ograin. The horizontal motion imparted to
the tray throws the grain off of the latter in
nearly a regular stream, the feed of the grain
to the rollers being made regular by falling
upon and passing over the ineclines.

If desired, the front of one side of the regu-
lator-casing may be provided with a strip of
olass, g, or other transparent material, for the
purpose of the inspection of the interior of the
regulator and the observance of the feed of
the grain to the maill.

I malke no claim to the consiruction of the
above-described regulator in this application,
as it forms subject-matter of another applica-
tion filed March 4, 1884, and granted July 31,
1884, No. 501,107, -

- To one end of the regulator-casing is se-
cured the sleeve-bearing ¢', in which is jour-
naled a shait, I, to which 1s connected by
means of an eccentrie, ¢°, a pitman, K, into
the end of which latter fits the bent end G of

~the bar 15, and-to the outer end of which shaft

45

50

“necbing-rod, P, the other end of the latter

T is secured a pulley, L, adapted to convey
motion to the tray li. 'T'he end of the shaft 1
and the pitman K are incased by a tank, J,
partially filled with oi1l, 1n order to keep the
parts well lubricated, the cover or top of said
tank being provided with an opening to allow
of the connection of the bar 15 and pitman K.
To the same side of the machine 18 pivoted at
N a bell-crank lever, M, carrying at one end
a pulley, O, the other end of said bell-crank
being adjustably secured to one end of a con-

being secured to a crank, Q, on a horizontal
shaft, I}, passing through the center of the

- machine and journaled in bearings in the

60

65

ends of the casing, the sald shaft being pro-
vided on the opposite end of the machine with
a lever or handle, §°, by means of which the
shaft may be partially rotated. When the
lever is turned in one direction, the lower arm
of the bell-crank M is pulled down and the
upper arm thereot raised, thereby raising the
pulley O, and when the lever is turned in the
“opposite direction the puiley O 1s lowered.
Upon the stationary shaft or stud N upon

i which the bell-erank lever M is pivoted is
placed a sleeve, M* loosely mounted on the
shaft, and provided with a set-screw, M°, 70
whereby it may be rotated to any desired point
and then secured against displacement. This
sleeve is provided with a finger or arm, o,
which engages the bell-crank and serves as an
adjustable stop to limit the throw or move- 75
ment of the bell-crank and the belt-tightener
pulley, and thus regulate the tension of the
belt-tightener pulley on the belt driving the
feed-regulating mechanism. |
which engages the lower end of a set-screw,

R?, that is adjustably secured in the lower end

of the bell-crank lever S, which is pivoted at

T. The upper arm, T, of the bell-crank 1s
suitably formed to serve as a brake-shoe, and 85
is adapted to engage the periphery of the belt-
pulley L. 'When the shatt R i1s turned in one
direction, the cam R* will raise one end of the
bell-crank and move its opposite end away
from the belt-pulley. By turning the shaft go
in the opposite direction the cams allows the
lower and weighted end of the bell-crank to
fall, and thereby move 1ts upper end in con-
tact with the periphery of the belt-pulley L
and operate as a brake and check its move- g3
ment.

The upper faces of the cross-bars B of the
frameareprovided with guideways/#, on which
are fitted the sliding boxes U, the latter be-
ing provided with downwardly - projeeting 100
flanges ¢, adapted to keep the boxes in posi-
tion. Kach of these boxes is kept from be-
coming detached from the frame of the ma-
chine by means of a bolt, V, one end of which
is preferably tapped into the box U, and the ro3
other end of which is provided with a washer,

W, held in position against the under side of

the frame B by means of a nut, &, screwed
onto the lower end of the bolt. IFour of these
boxes are placed on each of the two ends of 110
the machine, the boxes being allowed to be
moved toward or away trom each other by
elongating the openings ¢, formed 1n the cross-
pieces B of the frame. In these boxes are
journaled shafts X, on which are secured the 115
orain-erushing rolls Y. The upper portion

of each box or bearing U is made detachable,

to enable the journals of the crushing-rolls to

be removed therefrom when necessary.

In order to retain the rolls of each pair in 120
the same horizontal plane, I provide screws 7,
adapted to be screwed through the top I3 of
the frame, and having their upper ends bear
on the under side of one end of the inner

[

thereby raise or lower the box, the screw,
after being adjusted, being held 1n position by
means of lock-nuts m. ILach of the boxes U
is provided with a lubricating-cup, u, adapted.
to receive oil or other lubricant and keep the 130
bearings well olled.

"To one of the shafts X of the inner rolls 1s
secured a pulley, b°, around which passes a
 belt, D', which also passes around the pulley

boxes, U, and by raising or lowering the screw 125

On the shaft R is secured a cam, R?, with 8o

2
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L and around the under side of the tension- | located on opposite sides of the. machine.
- pulley O. 'When motion is imparted to the | Each standard is provided at its upper end
rolls in-a manner to be hereinafter described, | with a sleeve-bearing, ', loosely mounted on 70
~ the motion is imparted through the belt D’ to | the bolt p, said sleeve- bea;_rmn* being located
5 the pulleys I and O and to the feed-regulator. | between the nut D, rigidly fastened to one end
- When stopping amill it is necessary not only | of the bolt, and the shoulder 2° on the bolt,
to stop the feed, but to separate the rolls in | the latter bemn secured in place by the nut 7.
‘such manner that they can be returned to | This construction and arrangement of parts 75
their original position without the necessity of | will enable the lower end of the suspended
10 readjustment This Taccomplish by securing | standard to be moved to any desired hori-
to the end of the shalt R the double eceentrics | zontal adjustment.
“A’, the outer ends of the arms of whwh are Each of the standards G’ is recessed and pro-
pwoted to the inner boxes, U. vided with guideways «/, formed integral with 8o
Tt will now be observed that when the lever | the standard. Within ‘the recess 18 located
15 b* on the shaft R is operated in one direction | the slide b7 of the yoke H', said slide being pro-
the two inner rolls are drawn together and | vided with grooves, in Whlch are received the
away from the outer rolls, the tensmn -pulley | guideways «'. The yoke H'is held against
O raised as heretofore deser ibed from the belt | displacement by the bolts », passing th1 ough 83
- D/, and the brake S applied to the pulley L. | the yoke and elongated slots w, formed in the
20 Slmulmlleously, thus completely and effectu- | standard. The Suspended Standaldls secured
~ 4lly stopping the feed of the grain to the mill. | in any desir ed horizontal adjustment by means
Again, by turning the leverin Y the opposite di- | of the bolts ¢*, extending through the laterally-
rection the feed is started and the inner rolls | projecting luws ¢ on the standard and through 9o
returned to their operating positions without | the el,ongated slots ¢ in the frame of the ma-
25 readjustment of any of the parts, the lever | chine. By adjusting the bolt p inthenut» the
being held in any desired adjustment b} a | upper end of the standard may be inclined
~ sector-bar or other suitable means, outwardly or inwardly, for the purposeof ad-
To the outer end of one of the outer shafts | justing the tension-pulley at the proper incli- 93
X is secured a lar ge band-wheel, B/, and to the | nation to cause thedriving-belt to run true on
30 outer end of the inner shaft of the other pair | the large and small driving-pulleys. (See
of rolls is secured a smaller band-wheel, ¢/, | Fig. 2. ) In this yoke H’ iSJoumaled a hori-
and this same arrangement of band- pulleys is | zontal shaft, I, to which is secured the band-
duplicated on the opposite side of the ma- | wheel K. The lower part of the standard is 100
| - chine. Below these pulleys or wheels is ad- | provided with a bearing, x, through which
L3 5 justably secured a tension-pulley, B/, around | passes the screw J’, adapted to be SCr ewed into
which wheels or pulleys pass belts F', which | the lower end of the yoke H', and provided on
- latter also pass around pulleys driven by an | 1ts lower end with a hand- wheel K.
engine or other power. By thus.employing | It will be now readily seen that by turning roj
o pulleys of different diameters the rolls will | the hand-wheel K’ the yoke H’ and band-wheel
, 40 move at different rates of speed, and thus | E journaled therein may be raised or lowered,
cause a rubbing action upon the grain, there- | and thereby regulate the tension of the belt
by more eifectually crushing the ]a,ttel This | F'. After the pulley has been properly ad-
~arrangement of the large and small belt-pul- | justed the bolts v are tightened, and the yoke 110
leys is an important feature in roller grind- | thereby held against dlsplacement the screw
45 ing-mills for the following reasons: When the | J* being plevented from turning by means of -
two large pulleys are placed on one side of the | a set-screw, ¥, passing through the bearing x
machine and the two small pulleys on the op- | and impinging against an mnuhl bealmﬂ* on .
posite side, the belt that drives both of the | the screw-shaft. 115
_ small or fast pulleys has imposed thereon an | On the cross-frame pieces B, near each end
* 50 undue amount of work, because the frictional | thereof, are formed or secured the upwardly-
- contact of the rolls is sufficient to cause the e}.tendlnﬂ*luﬂ*s Or pPr OJectmns L. Eachoneof
- rolls driven by the small pulleys to impart a | the outer boxes U, is provided with a lateral
areater speed to the other or slow rolls than | extension or houslm or arm, 0°% that extends 120
will be imparted to them by their own driv- | over and outside of the lug 1.
.. 5 ing-belt, and hence causes thelarge pulleysto | Through an opening, ¢, in the casuw or
| be drwen ab a greater rate of speed than their | housing bt is inserted a hollow shaf or Sleeve
driving-belt. This operation of the belts en- | M, the mner end thereof being pr ovided with
tails undne strain and work on the drwmﬂ'- aQ eoll‘m m/, whieh engages the iner side of 125
- belts and prevents the certain and ﬁxed the easuw The outer end of the hollow shaft
o variable speed of the two rolls that is desirable | i1s screw- thleaded and 1S furnished with a
in this type of grinding-mills. By my im- | serew-threaded hand- wheel, m% . The hollow
proved ftrlfmﬂ*ement of pulleys each driving- | shaft is encireled by a Splral splmg, O, one |
belt engages one slow and one fast pu]ley,and end of which bears against the box-casing 7%, 130
‘hence an equwl amount: of work is 1mposed on while 1ts opposite end bears. against the hub
- 65 each belt. | of the hand-wheel. Thus it will be observed.
4 The pulley F is mounted in the followlng that the tension of the spring may be regu-

| manner G’ represents depending standards | lated by achu%h ng the hmd wheel m”,




L TO

- be moved and secured in : any  desired lateral |
adjustment, while the box may always yield
Jlaterally on the hollow shaft or sleeve and
against the tension of the spiralspring.
T am enabled tosecure any desired adjustment |
-of the box to adapt the mill for fine or coarse
- erinding, and further provide for =a lateral |
yielding of thé¢ boxes and
foreign substances may pass through the rolls |
‘without breaking or seriously impairing the:
:r'olls or other portlons of the mill. |
Instead of constructing the adj ustmg- :«:md;
-laJteml]y yielding meahmmsm as above de-

40

45

50

60

SCrew. shqft O rod m,

to the rolls.

308 557

~ Through the hollow shaft M’ is inserted a | that the outer roll of one pair may be: mwed

- On the shaft m*is pheed a nut m?,

by means of the jam-nut w’.
By turning the hand-wheel R’ the box 1]1‘“13?'

, as above described.

end of the shaftm* issecured a hand-wheel, R.

In both of the devices above desecribed it
will be observed that thespring and both hand-
wheels are located on the outer side of the lug.
This construction and arrangement of parts
enable the lug to be located 1n quite close
proximity to the box, and thereby insure a
nearly direct application of the power for regu-
lating the adjustment of the box. Again, by

locating the parts outside of the lug, ample

space is obtained for the employment of the
hand-wheels. | -

In grinding flour means must be provided
for scraping the flour from the rolls, as other-
wise the flour would adhere to the rolls and
operate to force the rolls apart and seriously
interfere with the operation of grinding.
Hence I provide a scraper that is simple and
effective in its operation, the following being
a description of its construction and arrange-
ment relatively to the rolls: Each roll is pro-
vided with a seraper, N’, which consists of a
strip of sheet metal extending throughout the
length of the rolls. Hach scraper N’ is sup-
ported atitsoppositeends inguideways N? se-
cured totheinnersidesof the mill-casing. As
the scrapers are located above the rolls, they
will be fed downward on the rolls by gravity
and remove any flour or substances adhering

stiffness to the scraper, Lrivet or othel wise se-
cure thereto the.cast or wrought metal bars N°.
If desired, the mill may be constructed so

To the outer:

~which 1s screwed info
the lug I/, and its: outer end provided with a |
‘hand-wheel, R, which engages the outel end
of the hollow shaft M.

- Thus-| may be moved laterally in either direction.

outer roll, so that |

- In this:

To impart proper w eight and

the levers L7, which are connected in any smt

~of my invention, I would have i1t understood
| that fdo not limit or restriet myself totheex- =

3 :Shown and described; but,
‘geribed, I may construct the pfuts as ShOﬁ nin
- Hig, 9, Whlch 1s a modification. | _
In I‘lg 9 the box-casing has mserted thel ein |
. a holiow shaft or sleeve, M, provided with a
~ collar, w/, a spiral spring, O, and adjustable:
‘hand-wheel, m*
y construetion the shalt m* is secured to the lug
I/ by means of the collar m’ and nuts m® m',
while its outer end 18 screw-threaded and en-:
- gages the screw-threaded opening m® in the
~ outer end of the hollow shaft.

' the feedmﬂ mechanism checlked.

‘brake, rock-shaft, and connecting devices for

' belt tightener pulley,t%ubst*mtmlly asset forth.

outwardly mdepende:nt of the other seb and

the rolls separated. .

I provide at each end of the machme a l-ever SR

1-I°, having a downwardly pwjectm.@: arm, ZZ SRR

o whichis |

. serewed against the inner end of the hollow
. shaft and retained against rotfuy dlSplacement;

plvoted af its lower end. Arm [ is prowded T
with an opening, &, 1n whlch 1is fitted a slid-

ing box, I}, hzwmﬂ an eceentric bearing, &, 7 5 S
1 mmmted therem
‘end frames of the mill, ettends through the

A shaft, Z" mounted in the .

eccentric: bearings. By rotating the shaft r,

able manner to the boxes of the outer rolls, 80 RERE

‘As it isevident that many slight changes in |

,the conbtru@t’aon the form, and Lhe I elatn ear-

erent parts of my 1m- .
le Gd Glllldlnﬂ‘ mhl might be resorted to &5 B
without dep‘utm@ from the spirlp and scope -

act construetion and. fulanﬂement of- pm ts as

Having {ully deseribed my inv entwn what I T

1 claim as new, and desue to secure bV Tetters

.Pateﬂb Qe

1. In & 1011&1 mll] the eombumblon with |
two pairs of rolls and a feed- regulator, of a
balt-pulley for actuating the feed: 1eguht01 2 R
belt-tightener pulley, a bell-crank lever .on. -
which the tightener- pu]ley is journaled, and
a shaft connected to one roll of each pair and .
to: the bell-crank lever, for the purpose of [CO
fsmmlt*meous]y sepm atmﬁ the rolls and check-
ing the feed.

‘) In a roller grinding- mlll the combina-
tion, with two series of lOHS & feed -regulator
located above the rolls, a pulley for fbctuatmn
the feed-regulator, and ashatt located between
andl connected to the inner rolls of both se- i
ries, of a bell-crank lever provided at one end x
with a belt- tightening wheel adapted to bear |
against. the feed- reg alator driving-belt, and 110
’LdJLISt&bly connected at its 01)1)0%1{]6 end to
the shaft, whereby when the shatft 18 turned
in one direction the rolls are separated and

105 |

3. In a 101161 orinding-mill, the combina-
tion, with the belt pulley for actuating the
feed-regu]ator, of a belt-tightener pulle}r, !

115

operating the brake and belt-tightener pulley
simultaneously, substantially as set forth.

4. In a roller grinding-mill, the combina-
tion, with the feed-regulator, its driving-belt
and pulleys, and brake and belt-tightener
pulley, of a set of grinding-rolls and means
for simultaneously moving one of the rolis of
each set and for actuating “the brake and the

120

125

In a roller grinding-mill, the combina-
tlon with two pairs of 10113, the inner rolls
of eftch pair being journaled in laterally-ad-
justable bearings, a rock -shaft located be-
tween said inner rolls, and eccentric rods or
bars connecting the rock-shaft and adjusta-
ble bearings, of the feed-regulator, a belt for

130
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“driving the same, a tightener for said bel,
“and devices con nectmg the tightener and rock-
shaft, substantially as set forth |

6. In a roller grinding-mill, the combina-
tion, with a roller-frame and roller bearings,
the entire series of which is mounted on S‘le
frame and adapted to slide thereon, of bolts
screwed into the bearings and provided with

washers that engage the under side of the

frame, said bolts belnn adapted to hold the

be%ruws 1n position.
7. In a roller grinding-mill, the comblna

tion, with rolls and a Series of sliding bear-

~ings in which said rolls are journaled, of bolts
screwed into the bearings and provided with

washers impinging agamsb the mill-frame, and

 set-screws arranged to engage the under 'side

20

25

. With a grooved slide adapted to fit said ways, |

of the bearings at one Slde of their vertieal
centers for imp‘uting vertical adjustment to
the bearings and rollers substmtmlly as seb

forth.

8. The combination, with two series of roll-

ers and movable bearmcrs supporting the in- |

ner rollers of both series, of a rock-shaft car-
rying eccentrics, and rigid arms connecting
the eccentrics with the bearmﬂ*s of the roll-
ers, whereby when the shaft is “turned in one
direction the arms draw both inner rollers

- away from the outer rollers, and when turned
30.

in the opposite direction force both 1nner
rollers toward the outer rollers, substantially
as set forth.

9. In a roller grinding-mill, the combina-
tion, with the frame and a dependmg stand-
ard journaled at its upper end on a bolt or
stud secured to the frame, said standard pro-
vided with guideways, of a yoke provided

_l'

ot

Dbolts for securing the slide to the standard,

and a screw for imparting vertical adjustment 4o
| to the slide, substantially as set forth.
10. In a glmdmo mill, the combination,

with .a roll and hterally movable beamngs

formed with an arm or casing, of an adjust-

able spring pressing against said arm or cas- 45
1ng, and an adjusting-screw engaging a lug or

projection on the mill-frame inside the arm or
casing, substantially as set forth. -
11. In a roller grinding-mill, the combina-

tion, with a roll supported at each end by a 30

later ally-movable bearing having a laterally-
projecting casing or arm, and a lug formed
on the mill- frame inside of sald arm or cas-
ing, of a hollow shaft inserted through an._
opening in the arm or easing, a spiral spring 55
encircling said hollow shaft, a hand-wheel
mounted thereon for 1egula,t1nﬂ the tension of
the spring, a screw-threaded shaft inserted in
the hollow shaft and engaging said lug or
projection, and a hand-wheel foroperating the 60
SCrew- :-_-.hafb substantially as set forth.

12. In a roller grinding-mill, the combina-
tion, with a feed-regulator, a shaft for actuat-
Ing the regulator, an eccentrie, and arod con-
necbmﬂ* said shaft and the trays, of an o0il- 65
trouwh located outside of the machine-frame
and 1121(310811]0 the eccentric and eccentric-rod,

Substmntmlly as set forth.
In testimony whereof I have signed this

specification in the presence of two subscmb 70

1]:10* witnesses,
| WILLIAM R. FOX.

W’ltnesses
- S, G, NOTTINGHA‘\I

- GEORGE Coor
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