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CHAPTER X. 

ARTICLE 89. 

APPLICATION OF THE FOREGOING lIACHINES IN THE PRO

CESS OF MANUFACTURING \VHEAT INTO SUPER}'INE 

}'LOUR. 

PLATE VIII. is  not meant to show the plan of ·a mill, 
but merely the application and use of the foregoing ma
chines. 

• The grain is emptied from the wagon into the spout I, 
,vhich is set in the ,vall, and convey� it into the scale 
2, that is made to hold 10, 20, 30, or 60 bushels, at 
pleasure. 

There should, for the convenience -of counting, be 
weights of 60 lbs. each divided into 30, 15, and 7,½ lbs.; 
then each large weight would show a bushel of wheat, 
and the smaller ones, halves, pecks, &c., which any one 
could count with ease. 

When the wheat _is weighed, draw the gate at the 
bottom of the scale, and let it run into the garner 3; at 
the bottom of which there is a gate to let it into the ele
vator 4-5, which raises it to 5; the crane spout is to 
be turned over the great store garner 6, which commu
nicates from floor to floor, to garner 7, over the stones 8, 
which may be intended for shelling or rubhing the wheat, _before it is ground, to take off all dust that sticks to the 
grain, or to break smut, :fly-eaten grain, lumps of dust, 
&c. As it is rubbed, it runs into 3 again; in its passage 
it goes through a current of ,vind, blo\ving into the tight 
room 9, h:tving only the spout a, through the lo\ver floor, 
for the wind to escape; all the chaff will settle in the 
roo1n, but most of the dust will pass out ,vith the wind at 
a. The ,:vheat again runs into the elevator at 4, and the 
crane spout, at 5, is turned over the screen hoppers 10 
or.11, and the grain lodged there, out of which it runs 
into the rolling screen 12, and descends through the cu:
rent of wind made by the fan 13; the clean heavy grain 
descends, by 14, into the conveyer 15-16, which con-
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veys it into all the garners over the stones 7�17-18, 
and these regularly supply the stones 8-19-20, keep
ing always an equal quantity in the hoppers, which will 
cause them to feed regularly; as it is ground, the meal 
falls to the conveyer 21-22, which collects it to the 
meal elevator at 23, and it is raised to 24, whence it gen
tly runs down the spout to the hopper-boy at 25, which 
spreads and cools it sufficiently, and gathers it into the 
bolting hoppers, both of which it attends regularly; as it 
passes through the superfine cloths 26, the superfine flour 
falls into the .packing chest 28, which is on the second 
floor. If the flour is to be loaded on \vagons, it should 
be packed on this floor, that it may conveniently be rolled 
into them; but if the flour is to be put on board a vessel, 
it ,vill be more convenient to pack on the lower floor, 
out of chest 29, and thence roll it into the vessel at 30. 
The shorts and bran should be kept on the second floor, 
that they may be conveyed by spouts into the vessel's 
hold, to save labour. 

The ruhbings \\·hich fall from the tail of the 1st reel 
26, are guided into the head of the 2d reel 27; ,vhich is 
in the same chest, near the floor, to save both room and 
machinery. On the head of this reel is 6 or 7 feet of 
fine cloth, for tail flour; and next to it the middling 
stuff, &c. 

The tail flour which falls from the tail of the 1st reel 
26, and head of the 2d reel 27, and requires to be bolted 
over again, is guided by a spout, as sho,vn by dotted line 
21-22, into the conveyer 22-23, to be hoisted again 
,vith the ground meal; a little bran may be let in \vith it, 
to keep the cloth open in warm ,veather;-but if there 
be not a fall sufficient for the tail flour to run into the 
lower conveyer, there may be one set to convey it into 
the elevator, as 31-32. There is a little regulating 
board, turning on the joint x, under the tail of the first 
reels, to guide more or less with the tail flour. 

conveyed into the eye 
of either pair of mill-stones by the conveyer 31-32, and 
ground over with the wheat; this is the best way of grind
ing them, because the grain keeps them from being 

The middlings, as they fall, are ·
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killed; there is no time lost in doing it, and they are re
gularly mixed with the flour. There is a sliding board 
set slanting, to guide the middlings over the conveyer, 
that the mi11er may take only such part, for grinding 
over, as he shall judge fit; a little regulating board stands 
between the tail flour and 1niddlings, to guide more or 
less into the stones, or elevator. 

The light grains of ,vheat, screenings, &c., after being 
blown by the fan 13, fall into the screenings garner 32; 
the chaff is driven farther on, and settles in the chaff
room 33; the greater part �f the dust will be carried out 
with the ,vind through the wall. For the theory of fan-
ning wheat, see Art. 83.* 

To clean the Screenings. 

Draw the little gate 34, and let them into the elevator 
at 4, to be elevate'd into garner 10; then draw gate 10,
and shut 11 and 34, and Jet them pass through the roll
ing screen 12 and fan 13, and as they fall at 14, guide 
them down a spout (shown by dotted lines) into the ele
vator at 4, and elevate them into the screen-hopper 11; 
then draw gate 11, shut 10, and let them take the same 
course over again, and return into the garner 10, &c. as 
often as necessary; when cleaned, guide them into the 
stones to be ground. 

The screenings of the screenings are now in garner 
32, which may be cleaned as before, and an inferior qua-

By these means the wheat may be efl'ectual1y separated 
from the seed of weeds, &c., and these saved for food for 
cattle. 

This completes the whole process from the wagon to 
the wagon again, without manual labour, except in pack
ing the flour and rolling it in. 

• Thebolting reels may all be set in a line connected by joint.ed gudgeons, sup
ported by bearers. The meal, as it leaves the tail of one reel, may be introduced 
into the head of the othe r, by an elevator bucket, fixed on the head of the reel, 
open at the side next the centre, so that it will dip up the meal, and, as it passes 
ol'er the centre, drop it in. This improvement was made by Mr. Jonathan EJii. 
cott; and by it, in many cases, many wheels and shafts, and much room may be 
saved. 

http:joint.ed
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AR1'ICLE 90. 

OF ELEVATING GRAIN FROM SHIPS. 

If the grain come to the mill by ships, No. 35, and 
require to be measured at the mill, then a conveyer, 35 
-4, may be set in motion by the great cog-,vheel, and 
may he under or_ above the lower floor, as may best suit 
the height of the floor above high water. This conveyer 
must have a joint, as 36, in the middle, to give the end 
that lies on the side of the ship, liberty to rise and lo,ver 
with the tide. The wheat, as measured, is poured into 
the hopper at 35, and is conveyed into the elevator at 4; 
which conveyer ,viii so rub the grain as to answer the 
end of rubbing stones. And, in order to blow away the 
dust, when rubbed off, before it enters the elevator, part 
of the wind made by the fan 13, may be brought down by 
a spout, 13-36, and, when it enters the case of the con
veyer, it ,viii pass each way, and blow out the dust at 37 
and 4. 

In some instan.ces, a short elevator may be used, ,vith 
the centre of the upper pulley, 38, fixed immoveably, 
the other end resting on the deck, but so much as1ant as 
to give the vessel liberty to raise and lower, the elevator 
will then slide a little on the deck. The case of the. 
lower strap of this elevator must be considerably crooked, 
to prevent the points of the bucket from wearing by rub
bing in their descent. The \vheat, as measured, is 
poured into a hopper, ,vhich lets it in at the bottom of 
the pulley. 

But if the grain is not to be measured at the mill, then 
fix the elevator 35-39, to take it out of the hold, and 
elevate it through any conveniently situated door. The 
upper pulley is fixed in a gate that plays up and down 
in circular rabbets, to raise and lower to suit the tide and 
depth of the hold, and to reach the wheat. 40 is a draft 
of the gate, and man?e� of hanging the elevator in it. _ 
(See particular descr1pt1on thereof, in the latter part of 
Article 95.) 

This gate is hung by a stout rope, passing over a strong 

.s 



212 APPLICATION OF THE MACHINES. [Chap. 10. 

pulley or roller 41, and thence round the axis of the 
wheel 42, round the rim of which wheel there is a rope, 
which passes round the axis of the ,vheel 43, round the 
rim of which is a s1nall rope, leading down over the pul
ley P, to the deck, and fastened to the cleet q ;  a man, 
by pulling this rope, can hoist the ,vhole elevator; be
cause, if the diameter of the axis be 1 foot, and the ,vheel 
4 feet, the power is increased 16 fold. The elevator 
is hoisted up, and rested against the wal1, until the ship 
comes to, and is fastened steadily in the right place; then 
it is set in the hold on the top of the ,vheat, and the bot
tom being open, the buckets fill as they pass under the 
pulley; a man holds by the cord, and lets the elevator 
settle as the ,vheat sinks in the hold, until the lower 
part of the case rests on the bottom of the hold, it being 
so Jong as to keep the buckets from touching the vessel; 
by this time it will have hoisted I, 2, or 300 bushels, ac
cording to the size of the ship and depth of the hold, at 
the rate of 300 bushels per hour. When the grain ceases 
running in of itself, the man may shovel it up, till the 
load is discharged. 

The elevator discharges the wheat into the conveyer 
at 44, \Vhich conveys it into the screen-hoppers 10-11, 
or into any other, from which it may descend into the 
elevator 4-5, or into the rubbing-stones 8. 

1 '" 
his conveyer may serve instead of rubbing-stones, 

and the dust rubbed off thereby may be blown out through 
the wall at p, by a ,vind-spout from the fan 13, into the 
conveyer at 45. The holes at 44 and 10-11 are to be 
small, to let but little \Vind escape any where, excepting 
through the wa11, where it ,vill carry off the dust. 

A small quantity of wind might be  ]et into the con
veyer 15-16, to blo\v away the dust rubbed off by it. 

The fan, to be sufficient for all these purposes, must 
be 1nade to blow very strongly, and the strength of the 
blast may be regulated as directed by A�t. 83. 



Chap. 10.] APPLICATION OF THE MACHINES. �13 

ARTICLE 91. 

A MILL FOR GRINDING PARCELS. 

Here each person's parcel is to be stored in a separate 
garner, and kept separate through the. wl1ole process of 
manufacture, whicl1 occasions much labour; almost all of 
,vhich is performed by the machines. See Plate VI., 
fig. I; which is a view of one side of a mill, containing a 
number of garners holding parcels, and a side view of 
the wheat elevator. 

The grain is emptied into the garner g, from the wa
gon, as shown in Plate VIII.;  and by drawing the gate A, 
it is let into the elevator AB, and elevated into the crane
spout B, which, being turned into the mouth of the gar
ner-spout B C, which leads over the top of a number of 
garners, and has, in its bottom, a little gate over each 
garner; these gates and garners are all numbered with 
the same numbers, respectively. 

Suppose we wisl1 to deposite the grain in the garner 
No. 2, draw the gate 3 out of the bottom, and shut it in 
the spout, to stop the wheat from passing along it, past 
the hole, so that it must all fall into the garner; and 
thus proceed for the other garners 3 4 5 6, &c. rrhese 
garners are a]l made like hoppers, about 4 inches wide 
at the floor, and nearly the length of the garner; but as 
it passes through the next story, it is brought to the form 
of a spout, 4 inches square, leading down to the general 
spout K A, ,vhich leads to the elevator : in each of these 
spouts is a gate 11umbered ,vith the number of its garner; 
so that when we want to grind the parcel in garner 2, we 
draw the gate 2 in the lower spout, to let the wheat run 
into the elevator at A, to be elevated into the crane•spout 
B, which is to be turned over the rolling-screen, as 
shown in Plate VIII. 

Under the upper tier of garners, there is another tier 
in the next story, set so that the spouts from the bottom 
of the upper tier pass down the partitions of the lower 
tier, and the upper spouts of the lower tier pass between 
the partitions of the upper tier, to the garner-spout. 
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These garners, and the gates leading both into and out 
of them, are numbered as the others. 

If it be not convenient to fix the descending spouts 
B C, to convey the whea! from the elevator to the gar
ners, and K A  to convey 1t from the garners to the ele
vator again, then the conveyers r s  and I K may be used 

To keep the parcels separate, there should be a crane-
spout to the meal elevator; or any other 1nethod may be 
ad.opted, by which the meal of the second parcel may be 
guided to fall on another part of the floor, until the first 
parcel is all bolted, and the chests cleared out, when the 
meal of the second parcel may be guided into the hop-
per-boy.

I must here observe, that in mills for grinding parcels, 
the tail flour must be hoisted by a separate elevator to 
the hopper-boy, to be bolted over, and not run into the 
eonveyer, as shown in Plate VIII; because then the par
cels could not be kept separate.

The advantages of the machinery, applied to a mill 
for grinding parcels, are very great. 

1.  Because without them there is much labour in 
moving the different parcels from place to place; all 
which is here done by the machinery. 

2. The meal, as it is ground, is cooled by the machi
nery, and bolted in so short a time, that, when the grind
ing is done, the bolting is, also, nearly finished. There• 
fore, 

3. It saves roo1n, because the meal need not be spread 
over the floor to cool, during 12 l1ours, as is usual; and 
but one parcel need be on the floor at one time. 

4. It gives greater despatch, as the miller need never 
stop either stones or bolts, in order to keep parcels se
parate. The screenings of·each parcel may be cleaned, 
as directed in Art. 89, with very little trouble; and the 
flour may be nearly packed before the grinding is 
finished; so that if a parcel of 60 bushels arrive at the 
mill in the evening, the owner may wait till morning, 
when he may have it all finished; he may ':}Se the offal for 
feed for his team, and proceed ,vith his load to market. 

'1
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ARTICLE 92 • 

..\ GRIST MILL FOR GRINDING VERY SMALL PARCELS. 

Fig. 16, Plate VII., is a representation of a grist-mil], 
so constructed that the grist being put into the hopper, 
it will be ground and bolted and returned into the bags•
again. 

The grain is emptied into the hopper at A, and as it 
is ground it runs into the elevator at B, and is elevaJed 
and let run into the bolting hopper down a broad spout 
at C, and, as bolted, it falls into the bags at d. The chest 
is made to come to a point like a funnel, and a division 
made to separate the fine and coarse, if wanted, and a 
bag put under each part; on the top of this division is 
set a regulating board on a joint, as x, by which the fine 
and coarse can be regulated at pleasure. 

If the bran require to be ground over, ( as it often 
does,) it is made to fall into a box over the hopper, and 
by drawing the little gate b, it may be let into the hop
per as soon as the grain is all ground, and as it is bolted 
the second time, it is let run into the bag by shutting the 
gate b, and drawing the gate c. 

If the grain be put into the hopper F, then a., it is 
ground it falls into the drill, which draws it into the ele
vator at B, and it ascends as before. 

To keep the different grists separate;-when tl1e 
miller sees the first grist fall into the elevator, he shuts 
the gate B or d, and gives time for it all to get into the 
bolting reel; he then stops the knocking of the shoe by 
pulling the shoe line, which hangs over the pulleys p p, 
from the shoe to near his hand, making it fast to a peg; 
he then draws the gate B or d, and lets the second grist 
into the elevator, to fall into the shoe or bolting hopper, 
giving time for the first grist to be all in the bags, and 
the bags of the second grist to be put in their places; he 
then unhitches the line from the peg, and lets the shoe 
knock again, and begins to bolt the second grist. 

If he does not choose to let the meal run immediately 
into the bags, he may have a box made with feet, to stand 



the second grist may be bolting. 

'216 APPUCATION OF THE MACHINES. [Chap. 10. 

in  the place of the bags, for the meal to fall in, out of 
which it may be taken and put into the bags, as fast as i t  
is bolted, and mixed as desired; and as soon as the first 
parcel is bolted, the little gates at the mouth of the bags 
may be shut, while the meal is filled out of the box, and 

The advantages of this improvement on a grist mill 
are, 

1.  It saves the labour of hoisting, spreading, and cool-
ing the meal, and of carrying up the bran to be ground 
over, sweeping the chest, and filling up the bags. 

2. It does all with great despatch, and little waste, 
without having to stop the stones or bolting-reel, to keep 
the grists separate, and the bolting is finished almost as 
soon as the grinding; therefore, the O\vner will be the 
less time detained. 

The chests and spouts should be made steep, to pre
vent the meal from lodging in them; so that the miller, 
by striking the bottom of the chest, will shake out all 
the meal. 

The elevator and drill should be so n1ade as to clean 
out at one revolution. The drill might have a brush or 
two, instead of rakes, \vhich would sweep the case clean 
at a revolution; and the shoe of the bolting hopper 
should be short aad steep, so that it will clean out ra
pidly. 

The same machinery may be used for merchant-work, 
by having a crane-spout at C, or a s1nall gate, to turn the 
meal into the hopper-boy that tends the m�rchant bolt. 

A mill, thus constructed, might grind grists in the 
day-time, and merchant-work at night. 

A drill is preferable to a conveyer for grist mills, be
cause it may be cleaned out much sooner and better. The 
lower pulley of the elevator is twice as large in diameter 
as the pulleys of the drill; the lower pulley of the ele
vator, and one pulley of the drill, are on the same shaft, 
close together; the elevator moves the drill, and the pul
ley of the drill being smallest, gives room for the meal 
to fall into the buckets of the elevator. 
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ARTICLE 93. 

OF ELEVATING GRAIN, SALT, OR ANY GRANU�AR SUB
STANCE FU.OM SHIPS IN1'0 STORE-HOUSES, BY THE 
STRENGTH OF A HORSE. 

Plate VII., fig. 17, represents the elevator, and the 
manner of giving it motion; the horse is hitched to the 
end of the sweep-beam A, by \vhich he turns the upright 
shaft, on the top of which is the driving cog-wheel of 
96 cogs, 2½ inches pitch, to gear into the leading wheel 
of 20 cogs, on the same shaft with ,vhich is another 
driving ,vheel of 40· cogs, to gear into another leading 
,vheel of 19 cogs, ,vhich is on the same shaft with the 
elevator pulley; then, i f  the horse make about 3 revolu
tions in a 1ninute ( \Vhich he ,vill do i f  he ,valk in a circle 
of 20 feet diameter) the elevator pulley ,vill 1nake about 
30 revolutions in a minute; and if the pulley be 2 feet in 
diameter, and a bucket be put on every foot of the strap, 
to hold a quart each, the elevator ,viii hoist about 187 
quarts per minute, or 320 bushels in  an hour, 3840 
bushels in 12 hours; and for every foot the elevator is 
high, the horse will have to sustain the weight of a quart 
of wheat, say 48 feet, which is the height of the high.est 
store-houses, then the horse ,vould have to move 1½ 
bushels of ,vheat upwards, ,vith a velocity equal to his 
own walk; which, I presume, he can do ,vith ease, and 
overcome the friction of the n1achinery: From this will 
appear the great advantages of this application. 

The lower end of the elevator should stand near the 
side of the ship, and the grain, salt, &c., be emptied into 
a hopp,�r; the upper end may pass through a door or 
window, as may be most convenient; the lower case 
should be a little crooked to prevent the buckets from 
rubbing in their descent. 

28 
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thus moved one way by both treadles; and in.order to keep 

tion from the air. 
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ARTICLE 94. 

OF _AN ELEVATOR APPLIED TO ELEVATE GRAIN, &c., 
,vROUGHT BY A �IAN. 

In Plate VII., fig. 18, A B, are t,vo ratchet wheels, 
with t\VO deep grooves in each of the111, for ropes to run 
in; they are fixed close together, on the same shaft with 
the upper puJicy of the elevator, so that they ,vill turn 
easily on the shaft the back\vard ,vay, ,vhilst a click falls 
into the ratchet, and prevents them fro111 turning for
wards. Fig. 19 is a side view of the wheel, ratchet, and 
click. C D  are two levers, Jike ,veavers' treadles, and 
frotn lever C there is a light staff passes to the foreside of 
the groove wheel B, and is made fast by a rope half way 
round the wheel; and from said lever C there is a rope 
passing to the backside of the wheel A; and from lever D 
there is a light staff passing to the foreside of the groove 
wheel A,and a rope to the backside of the groove wheel B. 

The man who is to work this n1achine stands on the 
treadles, and holds by the staffs ,vith his hands : and as 
he treads on D it descends, and the staff pulls the wheel 
A forward, and the rope pulls the wheel B backward, 
anq. as he treads on C, the staff pulls forward the wheel 
B, and the rope pulls back\vard the wheel A :  but the 
click falls into the ratchet, so that the "'heels cannot 
move forward ,vithout turning the elevator p,illey, it is 

up a regular motion, a heavy flying wheel F, is added, 
which should be of cast iron, to prevent much obstruc

To calculate what quantity a man can raise to any 
height, let us suppose his weight to be 150 lbs., ,vhich is 
the power to be applied; and suppose he be able to ,valk 
about 70 feet up stairs in a minute, by the strength of 
both his legs and arms, or, which is the sa1ne thing, to 
move his weight on the treadles 70 steps in a minute; 
then sup1lose ,vc allo:v, as by Art. 29-42, to ]os� I_-3d 
of the po,ver to gain velocity and overcome fr1ct1O�, 
(which will be a large allo\vance in this case, bec.ause 111 
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the experiment in the table, in Art. 37, ,vhen 71bs. ,vere 
charged ,vith 6 lbs. they n1ovetl with the velocity of 2 
feet in half a second, ) then there ,viii remain 100 lbs. 
raised 70 feet in a minute, equal to 200 lbs. raised 35 
feet, to the top of the third story, per minute, equal to 
200 bushels per hour, 2400 bushels in tvvelve hours. 

The great advantages of this application of the ele
vator, and of this mode of applying man's strength, will 
appear fron1 these considerations; namely : he uses the 
strength of both his legs and arms, to move his weight 
only from one treadle to the other, which weight does 
the work; whereas, in carrying bags on his back, he uses 
the strength of his legs only, to raise both the weight of 
his body and the burden; add to this, that he generally 
takei a very circuitous route to the place where he is to 
empty the bag, and returns empty; whereas, the elevator 
takes the shortest direction to the lllace of emptying, 
and is always steadily at ,vork. 

The man must sit on a high bench, as a weaver does, 
on which he can rest part of his weight, and rest himself 
occasionally, when the machine moves lightly, and have 
a beam above, that he n1ay push his head against, to 
overcome extraordinary resistances. This is probably 
the best means of applying man's strength to produce• 
rotary motion. 

DESCRIPTION OF PLATE IX. 
The grain is emptied into the spout A, by ,vhich it 

descends into the garner B; whence, by drawing the gate 
at C, it passes into the elevator C D, which raises it  to D, 
and empties it into the crane spout E, which is so fixed on 
gudgeons that it  may be turned to any of the surrounding 
garners; into the screen hopper F, for instance, ( which 
ha3 two parts F and G,) out of which it is· let into the 
rolling screen at H, by draw�n� the stnall gate a. It passes 
through the fan I, and falls into the little sliding-hopper 
K, whicl1 may be moved, so as to guide it into either of 
the hanging garners, over the stones, L 01· M, and it is 
let into the stone-hoppers by the little bags b b, as fast 
as it can be ground. When ground, it falls into the con-
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·veyer N N, ,vhich carries it into the elevator at O O, 
this raises and empties it into the hopper-boy at P, which 
is so constructed as to carry it round in a ring, gathering 
it gradually towards the centre, till i t  sweeps into the 
bolting hoppers Q Q: . . . 

The tail flour, as 1t falls, 1s guided into the elevator to 
ascend \Vith the 111eal, and, that a proper quantity may 
be elevated, there is a regulating board R, set under the 
superfine cJgths, on a joint x, so that it will turn towards 
the head or tail of the reel, and send more or less into 
the elevator, as muy be required. 

There n1ay be a piece of coarse cloth, or wire, put on 
the tails of the superfine reels, that \Vill Jet all pass 
through except the bran ,vhich falls out at the tail, and 
a part of ,vhich is guided into the elevator with the tail 
flour, to assist the bolting in warm ,veather; the quantity 
is regulated by a small board r, set on a ·joint under the 
ends of the reels. Beans 1nay be used to keep the cloths 
open, and still be returned into the elevator to ascend 
again. What passes through the coarse cloth or wire, 
and the remainder of the bran, are guided into the reel 
S, to be bolted. 

To clean, "fVheat several times. 

Suppose the grain to be in  the screen hopper E; dra,v 
the gate a; shut the gate e; move the sliding hopper K, 
over the spout I{ c d; and Jet it run into the elevator to 
be raised again. Turn the crane spout over the empty 
·hopper G, and the ,vheat will be all deposited there near
ly as soon as it is out of the hopper F. Then draw the. 

gate e, shut the gate a, and turn the crane spout over F; 
and so on, alternately, as often as necessary. When the 
grain is  sufficiently cleaned, slide the hopper K over the 
hole that leads into the stones. 

The screening� fall into a garner, hopperwise; to c]ean 
them, dra\V the gate f, and let them run into the elevator, 
to be elevated i?to the screen hopper F. Then proceed 
,vith them as with the wheat, till sufficiently clean. To 
clean the fannings, dra,v the little gate h, and let them 
into the elevator, &c. , as before. 


