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Anited States

Patent Office.

GUSTAVUS A. JASPER, OF CHA-RLEST.OWN. MASSACHUS ETTS.
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IMPROVED APPARATUS FOR DRYING SUGAR AND COOLING CHARCOAL, &c.

i.- —

St lil-p—+

The Schedule referred to in these Letters Patent and mak.ing' part of the same,

To all whom it may concern :
‘Beit known that I, Gusravus A.J ASPER an &]1en

now residing in Charlestow 1,in the State of Ma,ssaoh 11-_
setts, bave Invented a new and useful Apparatus for

Drying Sugar and Cooling Charcoal; and I do hereby
declare the following to be. a full and correet deserip-
tion of the same, ;efemnce being had to the accom-
panying drawings, in which—

Figure 1 is a vertical section of my apparatus.

Figare 2 is a vertical longitudinal section of the
drying, or cooling-cylinder, and parts attached to it.
~ Figure 3 is a vertical transverse section of the cyl-
“inder, showing the interior of the cylinder through the
upper head, which is removed.

The nature of my invention consists in orrramzmg

and setting up an apparatus in which sugar-and simi-

lar altwles may be dried and eharcoal and similar ar-

ticles cooled, by the action of a Gurxent of air upon

the articles to be dried or eooled.

By my invention, a hlgher grade of sugar can be
produced than by any drying-apparatus hlthertu de-
vised, and by it charcoal can be cooled with a great
saving of time and labor.

T will first speak of my invention as applied to dry-
ing sugar.

Thgre have been in use hitherto many contrivances
for drying sugar. That which I think the best, and
have myself us,ed consists of a steam-box, prouded
with several sats of rakes, which are emploved in
drawing the sugar forward from the end of the box

at which 1t is introduced to the end at which it is dis-.

charged. But either from 1mpelfect10ns in the heated
surface over which the sugar is drawn, or from imper-
- fections in the teeth of the rakes, man} of the crystals
are burned, and colored yellow or brown. These col-
ored GFVStdIb cannot be separated from the other crys-
~ tals, and the result of the drying is a suear very per-
- ceptibly colored as compared with sugar “dried by my
present inventien. Sometimes, to’o, the sugar is not
wholly dried. Some of 1t, Iodgmg in the hOHOWb of
the imperfect beated qurf(we prevents sugar, passing

Over sugar so lodged from receiving the proper de- |

gree of heat. Again the teeth Qt the rakes break

and wear away the crystals, and render them . less

transparent than they are when formed, thus inj umlg
the quality of the sugar. -
Sugar has also been duul by introducing hot air
into a chamber within which.there are several cireu-
~ lar horizontal pla,tt,,s. paraliel to each other, and at-
tached to an. upright shaft, which passes thmuu*h the
centres of’ the plates, .-.md upon which they rotate.
The sugar is placed upon the upper plate, and after
m.:tl\mw one revolation, is brought against a scraper,
which tlnowa it tlll(lll“ll an opening in the plate down
upon the next plate, where it renains for another rev-
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olution, and so on until it is discharged from the cham-
ber. But unless this apparatus.is _bullt to a very great
helght 1t will not dry sugar, and even then, as there
is no draught to carry off the hot air as it becomes
saturated with moisture from the sugar, the eonfined
air, before it extracts all the nwlsture becomes heated
to such a degree as to insure the sugar.

In this apparatus, too, the' sugar is subjected, to a
grinding-operation by the scrapers; and many of the
crystals are worn or broken. '

The use of my apparatus is &ttended with none of
these difficulties.

I proceed to descrlbe its constructton and opem-
tion.

My apparatus can be used to the ﬂre&test advan-
tage by er ec.tmg it so as to oceupy a portmn of three

separate stories of the refinery.
It is thus represented in the drawings, where— .

A is a rota Y cylinder, about twenty feet in Iencrth '

and four feet in diameter, and made of wood, Imed
with galvanized Sheet-lron or-copper. |
It is placed in the second story of the 1eﬁnery, and
mounted upon four friction-rollers C, two near each
end, having their axes parallel to the axis of the cyl—
1nder
The friction-rollers are mounted upon blocks B B,

'the block B being considerably higher than the block

B’, so that one end of the cylinder may be more ele- -
vated than the other, as shown in the dmwmg |

The rollers are doubly Hauged.

The cylinder has two metal rings @ «, one near each
end, which fit loosely between the ﬂanfres of the fric-
tion-rollers.

The heads of the cylinder D D’ do not rewlve but
each Liead is provided with a flange, or rim, the ﬂ&ng&

| of the head D ﬁttmg closely within the revolving dry-
ing-cylinder, and the flange of the head D’ ﬁttmg |

clowly mthout as shown.
B is a metallic hot-air chest in the story below the
drying-cylinder A, within which there is a coil of
stean-pipe, entering at b and coming out at ',
These pipes have valves for lewula.tmg the steam.
The chest B is %upplled with fresh air by the pipe,
or-cold-air box ¢, opening from the bottom of the chest

to the outside of the building.

This cold-air box has a,lso a valve not shown. |

F is a hot-air pipe leading from the top,of the hot-
air chest to the cylinder, tlllouwll the upper part of
the stationary head D, as bllOWH

-G+ is a tunnel, through which the sugar, after dry-—
ing, falls into the sﬁtmrr-m%hme, in the story helow.

The mouth of the tunnel fits closely to the lower
halt of the head D, which is cut away to allow the
free egress of the sugar, as shown at g in fig. 3.

H is an air-pipe, or flue leading from the upper part




of the dr ying-cyhnder through the upper part of the®

stationary head D, .to the story of the refinery above
the cyhnder or to the open air.

The flue H is provided with a ”f'a,n J, which con-f'

sists of several radial p]a,tes attaehed to a shaft, e, ro-
- tating in journals f. |
The plates of the fan are 80 placed in the mouth of

~ the flue, that as they rotate, they create 2 strong.

draught through the flue, and so thmugll the dr ym g-
. eylinder. '
‘The shaft e may be rotated by a fixed pulley, i con—
| nectmg, by means of a belt, I, with a fixed pulley on
‘the main shaft, as shown in the drawings, or the belt
may connect mth the shaft of a rotmy cutter to be
- presently described.

K is a tunnel through- which the mmsb suﬂ'ar fmm
the centrifugals is conducted to the dr Vmg—cyhnder

Its mouth is in the story. a,bove the "d1 ymg-ey]mder, |

as shown.
- The auga,r IS dlschftrged into the dr:, mg-c,ylmder by
“a narrow opening through the stationary head D.

The tunnel K has within, near the mouth, two roll--
ers M M, and a rotary.cutter, L, as shown in the draw- |
-~ ing, the combme.d action of which plevents the sugar

from bridging over in the tunnel, ov’ from: falling in
such masses as to clog up the narrower passages.

 The rotary cutter L has four series of kuives, or.

fingers, attached spirally to a shaft; /, the ﬁngers of
each series being about four inches’ dpart

- The rollers M M are about four inches apart, and
- are so placed below the rotary cutter that the fingers,
~ as they revolve, stir up the mass of sugar which lies
upon and between the rollers.

Care must be taken that the rollers a,re suﬁuently |

‘large not to allow sugar to fall in large masses be-
tween the outside of each .and the side of the tunnel.

The shaft I, to which the fingers are attaclied, is

rotated. by a ﬁxed pulley, m, connected, by a helt n,
. with a pulley on the main shatt.

Motion is given to the rollers M M by a belt con-

- pecting a fixed pulley on-shaft / with one ot them the

" two rollers being connected by another belt, so th at;
they revolve towards B&Lh othel, ELHd with equ'ﬂ ve-
locity.

The ﬁxed pulley upon sh&tt , last Spoken of, is of

-guch diameter that the rota:ry cutter revolves with

more than double the velocity of the rollers M M.
The rotary cutter and the rollers may be so placed,

'in reference to each other, that the axis of the shaft [.

~shall be parallel with the axes of the rollers, as shown
in the drawing, or they may be so placed that the axis
- of shaft 7 shall be at rlght angles mth the axes of
the rollers. -

~0O1isa gwovéd meta,lhc ring ﬁrmly a,ttd,ched 130 the

cylinder, as shown.

A belt, o, passing over the ring and around a fixed

~ pulley on the main shaft, gives the required rotary

. motion to the eylinder., |
~ The inner surfa,ce of the dxymﬂ'-cyhnder is pr owded |

with shelves, or scoops 8 s, of ga,lva,mzed iron or cop-
per, as shown in the drawings. In this respect, this
part of the apparatus resembles rotary cylinders now
in use for washing charcoal. I break these shelves
up into short lengths, as shown, for convenience-in
putting them in. - They are arranged, in reference to
~each other, like step 8o that sugar falling cannot re-
main on the inmer surface of the. eylinder for any
length of time without being taken by a’shelf and
again carried up. The shelves are put in at such an
angle with the surface 'of the cylinder that they re-

~ tain the sugar until they come near the top, 111 the

revolution of the-cylinder.

| The opelamon of my appzu &tué will be readlly un-'
~ derstood.

A current of hot air from the chest E passes con-

and suﬁclently cools the ¢harcoal.
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_stantly through the rotary E}lmdu entulng by the

pipe I, and md,klng its exit by the ﬂue H.
The’ draught of the air through the cylinder is
g,reatly increased by the action of the-fan J. Instead

of using the fan, the flue might be turned into a Lall |
chimney, to increase the draught.

~ After the cylmdu has been put in nmtlon mth the

_current of hot air passing through it, the moist sugat

is emptied into the mouth of lahfu tunnt,l K, in the

‘third story.

Any teudtﬁcy to clog up or bridzge over the sunnel
is prevented, as before shown, by “the action of the

retary cufter L and rollers M M, and the sugar falls to -

tlie story below, entering the drymg-cylmdel through
the lower part of the stationary head 1.

- The sugar entering the evlinder.is immediately taken
by the shelf s, which lnppens to be nearest, and car-
ried up by the revolution of the cylmder until the po-
sition of the shelf is such that it can no longer sup-
port it, when it falls to the bottom of the eyhnder to
be carl'led up by-another shelf, the operation being
repeated until the sugar recwhes the farther end ot
the cylinder, and f'mlls through the tunnel G, into the

; mttuur-maclnne, in the first story of the bmldmg

The elevation of the head D, above the head D,
causes the sugar, every time it leaves a shelf, to fall
forward a little, and it is taken up by a sllelt nearer
the further end of the cylmdel than the shelf by

‘which ;b was last taken up.

AS bugm constantly enters the upper end- of the
cylmdel it is evident that there will be a continual

{ raip of sugar all through the cylinder.

The fall of the sugar tends to bepamté the crystals
fmm each other, and the current of.hot air acting

~upon each crystal separately, dries it thoroughly.

- In drying sugar, and similar articles, by my appara-
tus, it is not always necessary that the air passing into

.thﬂ eylinder, through what I have called the hot-air

pipe, should be heated The condition of the atmos-
phere is frequently such that a current of air . intro-
duced directly from out of doors will sufficiently dry
the sugar while passing through the cylinder. If the
cylinder is built of a greater length this mll happeu.
still more frequently.

By my 4apparatus none of the crysta,ls of the sugar
are turned or colored; nor.are the crystals broken or
worn away by any instrument rubbing or grinding.
them, as in apparatus pr evmus]y descrlbed The only
wear upon the crystals comes from their falling against
each other, or against the surface of the eylinder, and:

the mﬁmte]y fine dust arising therefrom is carried off -

through the flue by the strong draught. The crystals-
leave the drying-apparatus less worn and. more trans-
parent than they are to be found when dried by any
apparatus-or process hitherto devised for. practically

“drying sugar in large qua,ntmes

When iny apparatus is intended to be employed for-

| cooling charcoal, I build the cylinder and the tunnels

of boiler-iron. The rotary cutter and the rollers are

not needed in the tunnel by which' the charcoal is in-

trodiced into the eylinder, and are omltted as is also

the steam-chest H.

The pipe F commuﬁwates duect]y with the open air.
The operation is as follows: |

"The hot charcoal, having been hmsted to the story

above the cylinder, in the waﬂons in which it was taken

from. the furnace, is- dlseharged from the wagons di--
reetly into the tunnel K.; thence it passes into and
through the eylinder, &nd issues by the tunnel G, in

‘the manner previously shown when describing the op-
_eration of drying sugar.

The strong draught of cold
air acts upon the grains as they fall from the shelves,

The draught also |

-carries off all the dust, and does away with mucli of
the labor of sifting and cleaumg the. charcml |




Lol _oal

Having thus described my invention,
What 1 claim, and destire to secure b) Letters Pat—

cnt, 15—

1. The rotary eylinder A, prov ided with means for

carrying a current of air thlﬂllg)ll it, substantially as

desecribed, for the purpose of dwing the sugar and
like ar 131{,,1(.,5.} and cooling thL charcoal and Tlhe articles

.by tlle action of the air.

. The comnbinaticn of the rotary cutter 1. a,nd roll-

90,549
3 .

ers M M with a tunnel, Substantnlly as described, for
the purpose described. - .
The above specification of my said invention signed
and witnessed at Boston, this 10th day of April, A.D.
1869.
GUSTAVUS A. JASPER.
Witnesses:
W. W. SwAX,
(JHAS. P. GORELY. '
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