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To all whom it mai concermw: -
Beit known that I, B:

~.of the United St&tes residing at Cmemnatl
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in the county of Hamﬂton and State of 01110 |
have invented certain new.and useful Tm-
| provements in Driers; and I do hereby de-
"""""""""""""""""""""""""" clare the following tobea full, clear, and ex- |
| act description of the mventwn SU.Gh as will
enable others skilled in the art to Wthh it ap— |

pertains to make and use the same.

My invention relates to improvementsin a
apparatus, and has for its object to

pr oduce a drying apparatusand means where-
by heated air passed to the drier is heated |
initially by the hot air escaping from the
drier and is further heated: by a circulation
- of hot water, waste steam, or the like, where-
- by the w.ﬂ,tel or steam usually escaping from:
factories and ordinarily wasted is utilized for
the purpose of developing heat units to be"

dl} ing

| utlhzed in the drying process.

- To the accomplishment of these and other. |
,0b1eet3 my invention consists in the combi- |
nation, with a drier, of a novel construction of
heatmﬂ' apparatus deswned to enable the air |
to be 1n1t1a,11y heated by the current of air:
from the drier, and, further, by an intercircu-
lation with waste fluid at a hln'h temperatme :

as hereinafter descr 1bed &nd claimed.

- In the accompanying drawings, forming a

part of this specification, qure 1 s a gen-

eral view of my apparatus: complete

heatel Fig. 5 is a section on the line 5 5 of
Fig. 1, but on a somewhat enlarﬂed scale,

Refeumﬂ* to the numerals on the drawings,
1 mdwates a drier of any suitable :size or
shape provided near its upper end with a
horizontal conveyer-casing 2, surmounted at
its extremity 3 upon the 011t51de of the drlerf

by a suitable hopper 4.

5 indicates a spiral coliveyel W1thm tlleE
conveyer-casing and provided upon the ex-.
tremity of its shaft ‘beyond the end of the |

casing with a pulley 6 for 1mpa1t1nﬂ‘ 1otmy;
' | ondary he&ter 16® through a conneecting-pipe

17, the secondary he&ter communicating at

movement thereto.

7 indicates the Outlet-Openmg, extendmfr'

BN J. HOBSON acmzen |

of the operation of the device. -

Fln‘ 2
‘is an end view of the drier, showing the man-
ner of gearing the aﬁ'ltatm shat‘t pulleys.
Fig. 31is a section on the line 3 3 of Fig. 1,
and Fig. 4 is a vertical section of the 11111:1&1;'_

-8 mdlcates a sel ies of aﬂ*ltatms e.z«,._teudmfi T

entuely across the drier and arranged in

double alternating rows, as clem ly 111113131 ated

in Fig. 2 of the dlEsLWlllﬂ‘S ~The agltatms 8

'-const1tute an important feature of my inven-

tion, and a detail description is therefore

The a@ltatOLS

* FFICE. P

55

'necessary to a compl ehenswe 'U.Ildel standm g

60 :

ale arranged as. descubed conswtmg‘, pref-

sﬁe ends of whmh PIOJGGt the a,crltatm shaft i

10, journaled in smtable bem ings m the end

'Walls 11 of the drier. | |
12 mdwa’ces what I will call the ¢ amtatm- |

g

anges,” which are coextensive lonmtudl-

ally wnh the cores and extend theletlom :

tanﬂ‘entmlly bemﬂ curved in cross-sectionin

a sultable degree bllet&lltlELu}T semicircular.
Each core is provided with the desired num-
ber of flanges, which are obviously varied,
accommn to the natme of the matelml to be;
dried. R

13 mdlc&tes a, series s of aﬂ‘ltatm-pulleys ar-
ranged upon one extremity of each of theagi-
_tatm-shafbs and designed to be actuated al- -
‘ternately in opposite duectmns by a belt 14,
‘passing alternately around the opposite suies
~of the pulleys of one row and back in reverse
order around the opposite sides of the alter-
nate pulleys of the second row and deriving
| its powerfrom any suitable source.

8o .

(Not: 111118- --

trated.) It will thusbe seen that material fed - o

into the hopper 4 will be carried within the

spiral casing 2 by the conveyer 3 and will be -

prempﬂated upon the adjacent agitators, the

flanges of which will receive the material and
will depomt it upon the opposwely-wtatmﬂ'
“agitator therebelow, which in turn will pass
.113 to the Succeedlnﬂ' agitators in like manner.

The 'material will in this manner be thor-

oughly loosened or agitated to enable hot air

passed. through the duel in a manner to be
“described to pelform 1ts ofﬁee Wlﬂl faelhty

| and economy. __
15 mdmates what T mll eall an ““initial”

90-1_.§

95

heater communicating at its upper end with '
an exhaust- -pipe16, leadmﬂ*flom theupperend

of the drier, and with the upperend of the sec-

across the bottom of the conveyer and of com- | its lower end through a supply-pipe 18 with

' paratwely snmll size.

100

| the interior of the drier , preferably near its



- tute mmees-ehambels 25 and 26 at the oppo-
- IO
~and egress-chambers 27 and 28 upon the 81de |

“bottom.

-

‘The initial heater 15 consists of a

site ends and upon the same side of the heater,

o ~ of the heater opposite the ingress-chambers.

20

~ 29indicates anair-supply pipe leading from
~ a suitable blower and eommumcatlnw with
.15 the ingress-chamber 25, from which it is de-.
- signed to pass through certain of the tubes

R "O to the egress- chambel 28, located at the |

~ opposite end. and upon the opposwe side of
- the heater, from whence it is designed to pass.

o ehambel 30, located at one extremity of the
o seeondmy 116&1161 the construction of which
- is identical with Lhe construction of the ini-

25,

- dary heater 16*, constr ucted and arranged in [
- a manner 1dent10e1 with the constr uetlon and

 tial heaterand will not,therefore,be described

Thereisa |
“series of concentric tubes within the secon-

with the same &Ltentlon to detall

~arrangement of the tubes 20 and of proper

30

._lenﬂ‘th to accommodate . 1ngress and egress
chambers 30 and 31 at the upper ettremlty of

~ the heater and ingress and egress chambers

- 32.and 33 at the OppOSHJe extlemlty of the |
- heater arranged in a manner eorlespondme

35
- the initial heater.

to the - allanﬂ'ement of similar chambers in
- The air-which is led into
. the ingress - chambeIS 30 of the secondary

- heaterinthe mannerdescribed passes through
- the secondary heater within certain of the'
tubes and finally. eseapes through the egress-

- chamber 33 and pipe 18 to the. 111‘561 ior of the

~drier, being heated initially by the hot air
~ passing thloufrh the initial heater in an op-

i POSIES- dueetmn and-entering-said-heater-|
from the exhaust- -pipe 16 and passing thence
through the tubes, alternating with those

45

: thr oucrh which the air is passing through the

drier ﬁnally escaping from the exhaust- eham- |
-~ Dber 27 throun'h the initial heater exhaust-pipe

;50';

drier passes from the initial heater, as de-

.55

- scribed, to the secondary heater, whele its
temperature is raised to the 1equ1red point.
by the circulation through the secondary |

~ heaterof hot water, exheust steam, or the like

- entering through the hob-watel—supply pipe
- 30 and passing th1 ough the chamber 32, cer-.
6o tain of the tubes, the 601685-0]1&11]1)6]5‘ ol and

- finally over ﬂowmﬂ' thr oun*h an ove1 ﬂow—noz—-
':;21636
It will a,ppea,l thet I hzwe produced an ap-ﬁ
- paratus through which air is adapted to eir-

culate and prowded with means for heating

preferably eylindrical casing 19, within which
arear ranﬂ'ed a suitable num bel of concentric |
“tubes 20, e*e:tendmw to within a suitable dis-

tance of the top and bottom of the casing to
- define terminal chambers 21 and 22 thelem |
which are subdivided by the transverse par- |
 titions 23 and 24, which subdivisions consti-

l

through the connectin g-pipe 17 t0 the ingress- |

“ber 28.

- egsal

f01 causing 1311e Airso heeted in passing flom' o

ing-chamber.

a drying- chambel to initially heat the air =~
within the circ¢ulating system beforeitreaches =~
| the SGCO]‘Id&ly heatel on its way to the dry- 70 =
“In other words, I have. pro-

dueed a circulating system doublmw upon

itself and provided with heating means Whe1 e-
| by the heat imparted to one p01t1011 of the
_eirculating fluid is made to 1mpart its heat to
| another palt of the same circulation. |
- Having now described my apparatus: gen-
| erally &Lnd in detail with respect to certain =~
| portions. thereof, I shall now. proceed toa de- =
| seuptlon of the eonstl uetmn of the mltlal

ﬂmd thel ethlouﬂ"h 111 oppesne directions and
diagonally through a series of concentric

tubes for the purpose of equahzmw the tem-
peratures of the oppositely-flowing liquids. R
The partitions 23 and 24 extend between the =~
| ends of the heater-casing 19, and the ends of =~
| the tubes 20 have perfeetly air-tight connec-
| tion with both. Thespace between the tubes
on one side of the partitions—we will say, for R
instance, within the chamber 25—are alter-
nately elosed as by subst&ntmlly semicircu- =
In- 11ke manner the opposite = .

lar plates 37.

5

......................................................................................................................................................................................................................................
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ends of the tubes: upon the same side of the o

_ca81nﬂ'—name1y, in the ingress-chamber 26—
| are closed by plates sm:ular to the plates 37,
but arranged alternately therewith in order S
‘that, as wﬂl be evident, the air passing into
the open ends of the tubes within the cham- RS
| ber 25 cannot find egress into the chamber 26. 100
The ends of the tubes within the ehambers 27 - -
‘and 28 are closed by the same means, the -~
‘open tubes within the casing 27 eoueSpond- SRR
‘ing to the open tubes within the casing 26,
‘and the open tubes within the chamber 25 .
corresponding in like manner with the unob- .
structed tubes leading into the egress-cham-
‘The air from the blower will conse-
| quently pass into the alternate tubes through
one-half of their end -openings, and- Wil

ob | .
105

TFO- .
‘thence pass to the chamber 28 at the opposite
‘side and end of the initial heater,. "
“egress through the connecting-pipe 17 tothe -~
seeondary heatel ‘through which it passes

from the ehambel 30 to the chamber 33. The
34. The air supplied from the blower and |

~ heated within the initial heater by the ad- |
- vance circulation or the exhaust-air from the

inding =

115
current of exhaust-air from the pipe 16 will =~
likewise pass into the chamber 26 through =
the tubes alternating with those eonmlnmﬂ‘ S
‘the air from the blowe1 and will find egress
through the chamber ‘?7 and pipe 34, 1n1t1a11y
| heetmg, as before suggested, the curlent of
air passing through the blowel to the second-
~ary heater, Wlthm which latter it is seconda- i
rily heated by a current of hot water, exhaust-
“steam, or the like passing: thlouﬁ*h the pipe -
35 to. the chembel al and ovelﬂewmg at the IR N
| nozzle 36. | . '

120

__12:5. _' -

I do not deS1re to 11m1t myself 130 the de‘ralls

'the air by means. of wa,ste Wetel 01 steam and | of my mvenuon

| of construction herein shown and described, o
“but reserve to myself the right to Ghanﬂ-e::

130
| modlfy, or vary such detmls Wlthln the seepe U




~Iclaim as new, and desu'e to secure by Letters_

- seribed, the combination with a casing, of a____ﬁ
series of concentric tubes w 1th1n sald casing

10

IIaﬁfin 't111is described iﬁjr invention, What

Patent, is—

1. In a heater desmned for use in connec—_..

tmn with an apperatus of the eharacter de-

transverse partitions within the casing be-

yond the ends of the concentric tubes, and |
| speclﬁcatmn in the presence of two subscmb-

the means for closing the openings between

the tubes alternately upon opposite sides of -

the partitions, substantially as specified.

. In a heater designed for use in connec- |

tlon with an appamtus of the character de- |
,of a |

scribed, the combination with a casing
serles of eoncentme tubes within said easm

'F

._ .

trmlsverse pm*tltwne between the oppOSLte,_' o

ends of the easing and the adjacent extremi-

ties of the tubes, means for closing the open-
ings between the tubes eltemately upon op-
| pos1te sides of the partitions, and ingress and

20

egress openings at each end of the casing re- |

_spectively and upon opposite sides of_ _the par-

titions, substantially as specified.
In testlmony whereof I have signed this

ing w1tHGSSGS -
Wltnesses .

H“RY H I‘U;L*eR,'
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