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| SPECIFICATION forming paxt of I;etters Patent No. 515,446, dated February 27,1894,
| Application filed Angust 29,1892, Serial No. 444,410, (No model.)

To all whom vt may conceri: ' |
Be it known that I, EDWARD ROBINSON, of

4 Castelnau Gardens, Barnes, London,S. W.,

England, have invented a new and useful Ap-
paratus for Drying Tea, Sugar, or other Sub-
stances, of which the following is a full, clear,
and exact description. |

~ Thisinvention relates to apparatus for dry-
ing tea, sugar, grain and other substances.
The invention consists in a drying appa-

ratus of novel construction in which volumes

of heated air are obtained by means of a spi-
rally construeted heater, and driven into a re-

volving spirally constructed drier adapted to
. ing portion of the apparatus. Instead, how-

carry and pass the materialto be dried through
it, substantially as hereinafter described and

‘more particularly pointed out in the claims.

Referenceis to be had to the accompanying

drawings forming a part of this specification,

in which similar letters of reference indicate
corresponding parts in all the figures.
Figure1is a side elevation of the apparatus

N complete; Fig. 2 a partlysectional and broken

side elevation, upon a larger scale, of that
portion of the apparatus which provides for

- the heating of the air to be used in the drier;
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and Fig. 3 a transverse section upon the line

3—3 in Fig. 2, of one of the tubular cylinders

of the heater. Fig. 4 is a half or partially
sectional side elevation of the drier and feed-

ing devices; Fig. 5 a transverse section upon
the line 5—5 in Fig. 4. Fig. 6 1sa transverse
section mainly upon the line 6—6 in Fig. 4;
and Fig. 7 a transverse section mainly upon
the line 7T—7 in Fig. 4.

The air heating portion of the apparatus is

- constructed mainly as follows: A A are par-

4O

tending throughout the diameter and length
 of the body of the shell. Tubes Cof brassor

45

allel cylinders or shells each of which is fit-
ted internally with a spiral divider b resemn-
bling in shape an Archimedean screw and ex-

other suitable material are arranged to pass
through the spiral dividers in directions par-
allel to the axes thereof, and the ends of said

tubes are expanded into the tube plates at

- the ends of said shells or otherwise made
steam tight. These tubes C pass through
orifices throughout the whole length of the
spiral dividers B, and the shells or cylinders
A A ave provided with distributing chambers
b at their ends, two of which at adjacent ends
are connected by a pipe ¢, while the one of !
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them at the opposite end is provided with a
steam inlet d, whereby steam is made to eir- 55
culate through the series of tubes in both eyl-
inders or shells for the purpose of heating the
air to be passed to the drier, which air enters

at an inlet e near the one end of one of the

1 cylinders A, passes in a spiral course and 6o
‘about the spiral divider B in said eylinder,

thence out through a branch pipe f to one

end of the air space in the other cylinder A,

through or about the spiral divider B in that
cylinder, and out through an outlet g at the 63
other end of such cylinder, from whence it
may be drawn by a fan D to supply the dry-

ever, of the air being exhausted from the
heater to supply the drier, it is evident that 7o
the air may be driven through the heater for
that purpose; nor is the heating portion of
the apparatus restricted to two cylinders

fitted with spiral dividers and tubes running

through the dividers, which virtually form a 75

unit, the same as if one eylinder of twice the

length similarly fitted were used, and it will

-suffice to speak of the two cylinders as one.

In the fitting up of this heaterit is preferred

‘toarrange a central tubeof largersize through 8o |
| the cylinderand its spiral divider and to place -
the other tubeés of smaller size 1In cireles

around it. Thenumber and size of the tubes
however must be adapted to the work to be
done. By means of the spiral divider, the 85
air to be heated is made to circulate around
the tubes and its passage through the heater
is prolonged through its spiral course of

travel, so that large volumes of air can be

heated to about the same temperature of the go
steam passing through the tubes, if required.
Any suitable means can be employed for
carrying off the water of condensation, which
water may again be used in the boiler.

If desired,instead of supplying the heat by g5
steam, the gaseous produects of combustion
from a furnace may be passed through the
tubes of the heater, and if advisable, be re-
turned througha flue on the outside of the cyl-

inder. Itisunnecessary,however,heretode- 100

seribein detail these and otherchangesand de-
tailsorhow the heater maybesetin brickwork,

as others skilled in the art of utilizing heat

as derived from furnaces either directly or
through the intervention of steam, live or ex- 103
haust, will readily understand how such may
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drwlnﬂ' arrangements may be ch&nﬂ'ed as de-
sired. The apertured tube E is StatiOnary
and its nozzles 2 are arranged at equal dis-
- tances apart for the uniform distribution of
the heated air within thecylinder.

Loosely surrounding the central tube E and
attached to the shell of the revolving eyllnder
G is a spirally constructed divider II running
throughout the length of the cyllnder a,nd
constructed to form a continuous series of
splrally constructed and connecting chambers
n n, preferably made of reticulated matérial
and having intervening spaces between them
to provide for the free circulation of the
heated air within the cylinder, and of a suit-
- able pitch to provide for the onward move-
- ment of the material to be dried through the
cylinder for unltimate delivery thmun'h an
opening o at the one end of the eyhnder

Thematerial to bedried is admitted through
an opening s at the opposite end of the eyl-
inder near to the center tube E, and is re-

ceived within a round upright or transverse

chamber a’, bounded by a partition a® vir-
tually forming an end extension of the spiral
divider H said chamber being also provided
with a diaphragm partition b’, attached to the
outer shell and vertical end of the cylinder,
nearly at right angles to ity axis of rotation,
and at each turn of the cylinder the material

| 1:0 the nature of the eommodlty to be dmed
or thin perforated plates, such as of tin or
zine for instance, may be used in the con-
struction of said chambers, the main objeet .

being to secure the most free action of the
current of heated air on the material under

FIO

operation, compatible with such mesh or text-
ure, as will prevent the ma,tenal from falling

thr ouﬂ'h said chambers.

| Suitable special openings may be made at
both ends of the cylinder G, or central open-
ings similar to the one s, shown be providéd
at opposite ends of the cylmder to admit of

the escape of air charged with moisture from

the material being dried and which will be
rapidly expelled by the incoming heated air
from the central tube K.

By eleoymn‘ pulleys of different sizes as
shown in the drawings, the apparatus can be

driven at any required Speed, so0 as to pass
the material quickly to be dried, or to pro-
long thé operation aceording to the time re-
qmred to complete the Work

A self acting contrivance is applied to feed
the material into the eylinder G which ¢an be
regulated at will. It consists of a hopper il

in which revolves a corrugated drum g’ or
tines as the case may require, feeding the ma-
terial into a horizontal tube A’ fitted with a
This feeding tube

small spiral propeller /2
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is placed in proximity, to.,._ﬁt'he._cet;i;ral tu'be E

so as to drop its contents into the receiving
chamber of the spiral divider H. but no
claim is here made to any special feeding de-

vice of the material, and for heavy granular |

matter, such as will readily run down a chute,

other and simpler feeding contrivances may
be used. _: - o vl

Having thus

divider secured to said eylinder and adapted

‘to be rotated therewith, of a device for feed- |

ing the material to the receiving compartment

-~ near the center thereof, a diaphragm secured

2C

30

35

4.0

within said receiving compartment and adapt-

2. In an apparatus fordrying granular and

other substances, the combination, with a ro-

tatable drying cylinder having a receiving
compartment at its forward end, and a spiral

dividersecured to thesaid eylinderand adapt- | _
| continuous or connected series of reticulated

gpiral chambers adapted to carry and ad-

ed to berotated therewith, of a device for feed-

ingthematerial to the receiving compartment

near the centerthereof, s diaphragm secured
within the said receiving compartment and

adapted to pass the material to the spiral di- {
vider, a series of diaphragms secured to the |

said eylinder and projecting inwardly there-

from between the convolutions of the spiral

divider, and another series of diaphragms se-

cured to the central portion of the sald spiral ;

~ divider, substantially as and for the purpose

43

specified. -
3. In an apparatusfor drying granunlarand

other substances, the eombination, with a ro-
‘tatable drying cylinder and a reticulated spi- |
ral divider secured within the same, a recelv-

ing compartment at the forward end of the

cylinder and a diaphragm adapted to pass

. described my invention, what ;
I claim as new,and desireto secure by Letters
Patent, is— | | o

1. In an apparatus for drying granularand |
‘other substances, the combination with a ro-
tatable drying cylinder having a receiving
compartment at its forward end, and a spiral

vider, of a central heated air distribu’til_lg
tube having nozzles or apertures for the dis-
tribution of said air, and means for feeding

the material to the receiving compartment
‘nearthecenter thereof,substantiallyas specl-

fied.
4, In an apparatus for drying granular and

other substances, the rotatable drying cylin-

der provided internally with a spiral reticu-
| 1ated divider rotating in common with said

eylinder, and constructed to form a qontinu-
ous or connected series of spiral reticulated

| chambers adapted to carry and advance the

material to be dried through said eylinder,

and provided with a receiving compartment

or chamber at its forward end having a dia-

phragm adapted to pass the material to the

first of the series of spiral reticulated cham-

g

| the material to the said reticulated spiral di- 50
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bers, in combination with a central heated

ed to pass the material to the spiral divider, | air distributing tube within the cylinder, hav-
and a series of diaphragms within the reticu-
lated spiral chambers for carrying the ma-
terial upward and conveying it from one end

of the cylinder to the other, substantially as

ing nozzles or apertures for the distribution
of said air,and a series of diaphragms within
the reticulated spiral chambers, operating to
agitate and control the movement of the ma-

| terial from each spiral reticulated chamber
to the next in succession, substantially as
specified. - .

70
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5. The combination of the rotating drying

cylinder G, with its internally fitted spiral re-
ticulated divider H, constructed to form a

30

vance the material to be dried through said

eylinder, the central heated air distributing

tube E, within the eylinder, having nozzles
or outlets 7, and an air heating cylinder or
structure A, provided with a spiral divider B,
arranged in direction of its length, and with

| a series of steam or other heating tubes C;

passing through said spiral divider B, and
means for passing the current of heated air

| through the drying eylinder, essentially as

described. | _

o EDWARD ROBINSON.

~ Witnesses: . '
KENNETH R. PROWSE,

~ CHARLES W. HENDERSON.
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