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UNITED STATES

PaTENT OFFICE.

ELLSVVORTH DE LANY, OF SYRACURSE, AND JAMES DOOLEY JR., OF CAMILLUS
. | NE“ YORK

DRIER.

SPECIFICATION forming part of Letters Patent No. 485,911, dated November 8, 1892.
' | Application filed September 28, 1891, RSerial No, 407,080, (No model.) |

To all whom it may concermn:

- Beitknown that we, ELLSWORTH DE LANY,
residing at Syracuse, and JAMES DOOLEY, Jr.,
residing at Camillus, in the county of Onon-
daga, btate of New York, citizens of the

-Umted States, have mVented certain newand

useful Improvements in Driers; and we do

- hereby declare the following to be a full, clear,

20

and exact deseription of the invention, such
as will enable others skilled in theart to which
it appertains to make and use the same, refer-

ence being had to the aacompauymw draw-

ings, in whlch-—-
Flgure 1 is a sectional elevation taken ver-

tica,ll-y through the center of our drier; Kig.
2, a horizontal transverse section taken upon
dotted lines x «x, Fig. 1 of the drawings. FIig.

3 18 a horizontal transverse section taken on
dotted lines v v, Fig. 1; and Fig. 4 is a de-
tached view of the upper portion of the shaft
and drier and the means for suspending and

- operating said shaft.

30

| o

‘Similar letters and numerals of reference -

denote corresponding parts throughout the
views of the drawings.
Our invention relates, broadly, to driers

heated by hot air, ignited gas, or steam, sus-

ceptible of utilization for the drying of varied

substances, materials, or products; and, pri-

marily, it 1elates to wasﬂhea;ted driers or re-

torts fOl the drying of soda-ash, aluminum,.

and analogous substances, and, eoncurrenﬂy
the obtaiuiug and saving of am moniacal 2ases
or other volatile products generated through
the drying of the substances or materials un-
dergoing treatment.

The Ob,]ect of our invention is the plOdllG—

tion of a drier of the character referred to of

large capacity, great utility, comparatively
cheap to construct, practically inexpensive of

operation, readily operated, and thoroughly

- durable, efficient, and reliable.

Our invention consists in the novel fea-
tures of construction and operation herein-
after described, and specifically enumerated
in the clauses of claims hereanto annexed.

It is constructed as follows: A is a vertical

' drymg-chamber of eylindrical form, created

by the circular wall a, formed of ﬁle-brlek or

| 50 other heat- mthstandmw material permitting

tlle radiation of heaL into the chamber A

| said wall preferably being formed of a single
course of bricks to permit of the ready indi-
rect egress of heat into the dryinfr chamber,
wherein the substance to bedried is depomted 55 -
If deered preferable or advantageous for the
insuring of additional solidity to _the wall a to
with‘staud the outward pressure of the mate-
rial in the drying-chamber against the same,
we provide the interior surface of said wall 6o -
with a metallic lining b of suitable thickness,
as indicated by the dotted circle in Fig. 2 ot
the drawings.
B denoteb the annulal-shaped combustion |
and heating chamber, circumferentially sur- 63
rounding the dlyll‘lﬂ"-chdll’lbe[’ A, said com-
bustion d;ﬂd heating chamber bemﬂ* created
by the aforementioned circular wall ¢ in-
teriorly and outwardly by the circular wall
¢, circumferentially surrounding ata distance 7o
therefrom the aforedesulbed wall a, said
outer wall ¢ also being constructed of fire-
prick or analogous material of a thickness
preferably at least double that of the interior -
wall ¢ and provided externally and periph- 75
erally witha metallic casing or jacket d, serv-
ing in unison to not only impart ﬂ'leat a,nd
sufﬁc.lent stability and solidity to the same,
but also on account of the thickness of said
outer wail ¢ effectually preventing the pas- 8o -
sage of the heat outwardly from the combus-
thIl and heating chamber.
1s the dlsk -shaped metallic top ot the
'drler disposed horizontally, covering the cy-
lindricalopeningof the dl}mmchambel Aand 8g
the-annular-shaped opening of the heating
and combustion chamber B, created by the
upward termination of the brickwork and
‘metallic lining and casing, said metallic top
being firmly secured. in place by any saitable 9o
means.

Usually we provide the under side of the
metallic top of the drier lying over the com-
bustion and heating chamber B with a lining
of fire-brick f for the better retention of the 95
‘heat within said chamber, and g represents
arches or stays, formed of fire- brick or other
fire-resisting material, disposed at intervals
within the combustion-chamber B and span-
ning wall a to wall ¢, the design of same be- 100
ing to retain the inner thin wall a from lateral

' or outward displacement through the radial -~
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- pressure of the substance within the drying- | recess to receive a collar ¢ secured to said <

- or about the com oustwn and heating cham—; -

chamber against the aforesaid wall.

amount of space at stated intervals, are vir-
- tually no barriers to the free passage of the _
. ignited gasor productsof combustion through | a drive-pulley %’/ and nearits innerend with

which meshes with a gear-wheel

.'-_berB

IO -

C deswnates a xertlcal 10tat1nﬂ' Shaft sus- |
~ pended in operative position by. a suitable | e

N ‘bearing or support located over the top of the

~drier, said shaft passing axially through the
drying-chamber A and atitslower termination |
projecting partly into a circular recess £ in a
- .guide-plate D, located at the base of the dry-

~ing-chamber and beneath thelevel of its floor,
~sald recess and shaft end being of such rela-

: - tive size that the latter will be loose in the

20 former and will not toueh the bottom thereof,
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erative position.

- so that all liability of the shaft becoming
~bound or tightened in the recess by expansion
1neident to 1ts becoming heated is obviated, |
the object of said n*mde-pl.:mte being to lemm |
theshaftt C perfectly perpendlcular, and there-
by prevent lateral swaying thereof from op:
. - Upon usually diametrically-
~ opposite sides of the periphery of said shaft
O there radially project at stated intervals:
lateral arms <, firmly secured thereto, stand-
~1ng outward in near proximity to the interior |
o _fd,(,e of the wall ¢ of the drying-chamber and:
- provided at their extremities with: scraper.
~ blades or knives %, that are just out of con- |

tact with the mtenor of the chamber-wall q,

said several arms and their attached seraper-

blades congomtlv forming stirrers 2 for the
stirring or agitation of the substance being
dried, T,he Vextlml and incliningly- dlsposed
blades being particularly adapted to scrape
and dlblOdU‘e from the interior of the wall a
whatever portion of the substance undergoing
drying may happen to adhere thereto and
whereby any material incrustation thereof is
effectually prevented. Asclearlyshownin Fig.

lof thedrawings, thestirrers at one side of the

shaft stand alternately as regards position to
the stirrers at the opposite side. The shaft

C, operating the stirrers, passes through a

stuffing-box [ upon the top surface of the

drier and thence upward a suitable height,

whereat it is connected with suitable gearing
and drive-pulley or other H.:itl'-afri,(,t()l‘y bhdn-
rotating mechanism, said driving-gear being
mounted in position h5 means of any prefer red
style of standards or hangers that will insure
strong and safe supports tor the driving mech-
anism and rotating shaft.

The mechanism (LdOpted by us for suspend-
ing and operating said shaft from its top is
Shown best 1n I'ig. 4, and on reference to said
ficure it will be seen that such suspending
mechanism consists of the vertical standards
m, erected upon the top of the drier parallel

with each other, the braces¢’, comprising the
, perforated for the pas-

horizontal portion ¢’

sage of said shaft C aud having in its top a | chamber and termmd,tmg a distance beneath .

These
- ‘braces g, being of comparatively- slwht pro-

. portions, and thuas oceupying butaminimum
zontal shaft m/,

‘shaft, and the diverging arms ¢’’’’, secured at
‘their lower ends to the standards m, and that
| the operating meeha,nis'mconsists of a hori--
 having its bearings in-said .
standards and promded on its outer end with

A pinion m’’’,

e/, mounted on one end of a shaft K, the op-
pomte end of which shaft carries abevel—ﬂear'

7. that intermeshes with a horizontal bevel-= .

0‘@&1 e’’’ mounted on the upper end of md- .
= shaib c. | |

umlertromn‘ drying.

H denote% a receiving- chambel dmposed at
one side of the eombustlon and heating cham-
ber B, extending for
upon a lower level and having unobstructed
communication throughoutits lenﬂ‘th with the
above annular hedtmw and LOI]JbI]leOll cham-

ber,and 1 1s an ingress-flue entering the said
receiving - eha,mher* through the mde of the

drier and preferably communicating at its

vice.

mly with a cylindrical lmmu* of fire-brick
, Whereby it may effectua,lly resist the ef-

'fectb of heat, and J is an upwardly-sliding

damper with & suitable handle portion, and
by preference formed of fire-brick surrounded

, edgewise with a metallic pand, whereby dele-

terious effects of heat thereupon are obviated.

At the side of the drier structure opposite
to that where the receiving-chamber H is lo-
cated there is an escape chamber or flue K,
created by a semi-division of the heating ..md
combustion chamber B, said eacape-uhmnber
K extending downwdnlly a distance corre-

sponding to 1he bottom -level of the receiving-
chamber H and upwardly part way the hew‘ht

of the chamber B, preferably about two- lhll‘d%
1ts height, the mwi escape-chamber K, with
1tS open tup, helny created by the mmliu m-
thick transver hely-{lhpowd division-walls 0 o0,
of fire-brick, rising from the bottom of the

a distance therewibh |

o 8o
F is a charging mlet or opening prowded .
with a slide or shut-off 3 and located at the

| top of the drying-chamber to one side of the
+ rotating shaft, the purpose of which is to per-
mit of the dumping of the soda-ash or other
substance to be dried into the drying-cham-
, | ber, the slide 3 being kept closed, except
wheu the said chamber 18 being charwed with
‘material; and G indicates a ﬂanrred. gas and
moistu-re escape or exit located at- -thei top of
the drying-chamber and preferably opposite
to the charging-inlet and provided with aslid-
ing escape-damper4,the purposeof saidopen-
ing G being to dllOW as mentioned, of the es-
cape from the dlymn'-eha,mber into any de-
sired piping secured to the flange of the es-
cape G and communicating Wlth any desired

95

‘reservoir or other apparatus of the ammo-
‘niacalorother gases ormoisture generatedand

‘arising from the SOdd-&bh or othm substances: 100

ITO

otherend with auy suitable gas- wenemtmfrde- :

Thisingress-flue I preferably comprises
a metallic Lubuld,r portion n, provided interi-

II5

120
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the top of the drier, a,nd' whereby are cre-
ated upward lateral openings 5, communi-

~eating directly with the heating and combus-
tion chamber B, as clearly shown in the

drawings. Into the bottom portion of the

‘escape chamber or flue K there horizontally
~connects therewith through the side of the

~drier structure an egress-flue L, communi-
~cating at its outerend with the vertical stack

IO

M, thet 1s erected on
ThlS egress-flue L eompmses, preferably, a

o metalhe pipe D having a cylindrical lining
- of fire-brick p’, similar to the ingress-fiue I

~ and also provided with an egress- demper N

“brick and having edgewise a metallic band

adapted to slide upward, formed of ﬁle-

 for the securing of the brick thereof in place.
- T'his egress - damner N also has a handle

20

portion, and additionally is preferably pro-
vided with a cord or chain 6, attached there-
to and passing up over a pulley 7, mounted
upon the outside of the drier or ethe1 satis-

factory support, and at its downwardly-hang-

ing end provided with a weight 8, and there-
by conjointly forming a reﬂ‘uldting -support

- O for the retention ef the egress-damper at
- whatever position it may be desired to have
itkept for a certain period. Evldently the es-
- cape-chamber K and egress-flue L,in conjune-

30

tion with the main stack M, act as an auxiliary
stack portion for the dmer the practically-

~ consumed gases that were in combustion or

. remaining
- through suection into the practically-auxiliary
‘stack portion and thence upward into the
~ stack proper and out into the atmosphere.
P denotes the base of the drying and the
combustion and heating portion ‘of our drier,

35

products thereof being drawn

“and R the foundation or support thereof. The

io

“base portion P, extending horizontally be-
neath the dr;mw and heatmﬂ' and combus-

tion ehembele of our drier, is ef some consid-

~ erable thickness and constr ucted of fire-brick

or other suitable brick or stone laid in proper
'~ courses, the
trally thoroughl

d base portion P being cen-
y supported in place by means
of metallic I-beams 9 or other satisfactor y

sai

~ girders or supporting medium springing hori-
.zontellv ACross from the preferably annular

50

or circular foundation-wall R of the drier,

~constructed of brickorstone work and seated _“
firmly therein.

Yet, as is obvious, the foun-

| ~ dation R may, if deemed advantageous, sim-

55

~ ply comprise piers or abutments of suitable
-meteridl with central semicircular arches ris-
- ing thereftem for the support of the overhead

pOIthIlS of the drier. Circumferentially, as
is clearly illustrated, the vertical wall or walls

~ of thefoundation R continue uninterruptedly
50

upward to the overlying and virtually-inte-
oral portion of the base P thereupon.
S S indicate horizontal heating and com-

Dbustion flues located but slwhtl,} below the
foor or bottom of the drying-chamber A of
‘the drier by choice, but a single thickness of

.. -~ fire-brick intervening between said floor-sur-
- -feee of the drying- ehamber and the horizon- i thloucrh them and W are e‘itenswn-sleeves

g suitable foundation.

|
4

| tour transversely,

tal flues S S, f01med beneath whereby the
heat is 1e:«.1,¢:111§r transmitted throuﬂh sald ma-
terial upwardly into the dlymﬂ'-ehembm A,
and these flues S S, usually comprising two
or more and 1espeetively located at either
side of the center of the drier, communicate

at their ends, either d1reet1y or indirectly,

with opposite portions of the annular heat-
ing and combustion chamber I, whereof they
form an auxiliar y portion, and preferably, as
illustrated in the drawings, said flues S S ex-
tend horizontally through the base of thedrier
in a direction cerresponding to that of the in-

gress and egress flues; also, the flues S at one

end open into that depressed part of the an-

nular chamber B designated as the “receiv-

ing-chamber,” and open at their opposite end
into that depressed portion of the chamber
B lying at the outer side of the partition-
walls forming the escape chamber or flue K,
the said escape-chamberoutside whereof they
terminate being of somewhat segmental con-
as indicated, and whose
area may be greatly eplarged, if deemed ad-

vantageous in the constructing of our drier,

by starting the partition-walls o at points
farther alono- the combustion and heating
chamber, so as to occupy a third, a half, or
even more of the space p1eferab1y resewe_d
by us for said chamber I3 proper, and in that

event it would be necessary to vary the loca-
tion and direction of the horizontal flues S to
agree therewith.

10 are cold-air flues, one of them leading
from the exterior of the drier to the receiv-
ing-chamber H and the other two leading, re-
8peeb1vely from the outside of the drier into

that depressed portion of the heat and com-

bustion chamber B adjacent to the escape
chamber or flue K, said cold-air flues enter-

10

75

80

|||||

0o

95

I00
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ing into the said ehamber B at its bottom, be- -

| ing respectively provided at their outer open-
, usnally,

ing with air-dampers 7, comprising
suitable doors with slides therein.
At T we indicate a central support or col-

umn provided with a girder s, whereon the_

transverse horizontal I-—bemns centrally rest,
said central support T being erected upon
any satisfactory foundation within the cen-
ter of the central apartment 1, (having any
suitable entrance,) created by the circular
foundation-wall or piers upon a solid foun-
dation and the overhead base portion of the
drier, in which apartment 1 is received the

drled soda-ash or other material which has

been subjected to the effects of heat.
U U represent ver tical discharge-ducts for

the precipitation and passage thmun'h same

of the dried soda-ash or other substanee and
which lead from the bottom of the drying-

chamber A through the base of the drier into .

the apartment I, EKteHdlnﬂ‘ downwardly some
distance _the1em sald dlsehd,we ducts at a

point in proximity to the base of the drier
‘being provided with shut-offs or slides ¢ for
regulating the discharge of the substance .

IIQ
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120

125
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adapted to slide over the lower portion of the | within the escape chamber or flue K, it will

aforesaid ducts and whereby the length or
projection of the pipes may be increased or
diminished, as desired. To the upper partof

5 the respective sleeves W is secured a rope or

chain u, passing up to and over a pulley v,
suspended from any suitable overhead sup-
port and having a weight w attached to its
end, the said parts conjointly forming a

10 sleeve-regulating support 11, whereby the

connected sleeve may readily be upheld at

~any desired height upon the discharge-duect.

In the utilization of our drier for the dry-
ing of soda-ash and thelike and the employ-

r3 ment of coal-gas in a state of combustion as

a heating medium our apparatus is operated
substantially as follows: The coal-gas, gener-
ated by any suitable gas producer or gener-
atorand conveyed in the direction of the drier

20 by satisfactory piping connected with the in-

25

- gress-flae I; passes from said gas-producer

through the aforesaid ingress-flue, and thence

entering the depressed receiving -chamber

H, auxiliary to the heating and combustion
chamber B, meets the cold air admitted

through the cold-air flue 10, opening into said

chamber, whereupon some fire—as, for in-

“stance, burning waste—being already insert-

ed within the air-flue 10 and retained there

30 until the brickwork of the receiving-chamber

H has become somewhat heated; or, on the
other hand, perhaps more properly speaking,
the contactor intermingling of the flamnes as-
cending from the barning substance with the

-35-2as (the necessary-dampers being open for-

the creating of a suction through the com-
bustion and heating chamber) causes imme-
diate ighiting and combustion of the flow-
ing coal-gas now circulating in both direc-

40 tions through the heating and combustion

chamber B and auxiliary flues toward the
stack portion of the drier, and, as is evident,
(the proper dampers being opened,) the gas
in a state of combustion circulating around

45 and underneath the central drying-chamber
- - A, wherein the soda-ash orother substance is

deposited, gradually thoroughly dries the
same, causing the moisture and gases there-
from to rise, the shaft C, thatis meantime ro-

so tating within the chamber,impelling the revo-

lation of the stirrers attached thereto and
agitating the substance being dried. Obvi-
ously the combustion of the coal-gas ceases,or
practically so, through the consuming there-

55 of by the time of its arrival at the top of the

escape chamber or flue I, that practically is

an extension of the stack M, through which

the products of combustion are earried off.
Evidently the quantity of the heat-produc-

6o ing gas may be regulated in accordance with

the amount thereof requisite to perform the

work required. The damper N and also the
dampers J rare opened at the outset, when the
flame is inserted into the cold-air flue for the

65 heating of the above adjacent brickwork and

igniting of the gas. W hilethere may at times

in our opinion be of infrequent occurrence.

| The soda-ash or analogous substance where-

with the drying-chamber A may be charged
1s deposited therein through the charging-in-
let I' in a wet state and is discharged

7¢C

through the discharge-ducts U in a fine and

thoroughiy-dried condition. It is both pref-
erable and advantageous to charge the dry-
ing-chamber A gradually until full, and, as

deemed expedient, draw out the dried sub-

stance gradually or in a body at one time.

The purpose of the extension-sleeves W, slid-

ing on the discharge-ducts U, projecting into
the apartment 1 of the drier structure, is to
obviate the arising of the dust froin the dried
maferial whén being discharged into wheel-

barrows or other movable receptacles, the ex-

tensibility of the ducts U by reason of their
sleeves W admitting of the carrying down-
ward of the same directly to the receptacles,
whereby, there practically béing no interval
intervening between the said receptacles and

the discharge end of the sleeve-:provided

ducts, no opportunity for the arising and con-
sequent waste of the dust is afforded. As is

/5

30

9o

evident, the sleeves W may be adjusted at

any desired height and retained thereat by
the regulating-sapports 11. If the combus-
tion of the gas is not thoroughly equalized
throughout the heating and combustior cham-
ber and auxiliary flues, the damper to the
cold-air flue 10 at the stack side, ordinarily
closed, is opened and the damper to the op-

posite-cold-air flue 10, entering the receiving:-

chamber, closed, or partially so, to cause ad-
ditional combustion at the stack side, and
thus effect the properequalization of the com-
bustion and consequent even heating of the
drying-chamber A of the drier. Whatever
moisture, ammounia, or other gasor products is
generated by the drying of the soda-ash or

~other substance, thesame is allowed to escape

through the overhead gas and moisture escape
G, wherefrom itis carried by suitable piping to

proper dampers being opened, it is apparent
that the escape-chamber K, in eonjunction
with the communicating stack M, insures all
requisite draft or suction for the proper work-
Ing of the heating and combustion portion
of the drier.

The construction of the stirrers 2 (compris-
ing the lateral arms and attached blades) and
their manner of operation serve not only to
agitate and pulverize the substance or ma-

terial being dried, but also to keep the wall

of the drying-chamber free from incrustation
and concurrently permitting of the access of
new moisture-laden material in proximity
thereto. |

Obviously, so far as the operation of our dry-
ing and heating and combustion chamber and

auxiliary chambers and flues and stirrers is

concerned, ourdrier would to a greater or less
degree be adaptable for effective service were

05

1CO

105

II1O

-any desired point for furtherutilization. The

I15

I20

125

I30

be a slight degree of gaseous combUStion thesaid parts disposed horizontally instead of -
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‘standing verticaliy and connected with astoek |
and with suitable discharge-ducts disposed at | cape-chamber having an open top, an egress--
' flue entering the side of said escape-chamber

a proper angletothe aforementioned portions,
the whole being properlysupported, such pos-

sible change orreversal of our construction of
a drier being virtually, as is evident, a modi-

fication or variation, and thereby coming,

broadly, within the scope and purview of our

invention,
Having deseribed our invention, what we

~claim as new, and desire to secure by Letters

- Patent, is—

1. T'he combination, in & drier, of the dry-

ing-chamber A, the heating and combustion
chamber B, encireling said drying-chamber, a

receiving-chamber H at the lower end of said

- heating and combustion chamber at one side
~thereof, an ingress-flue leading to the side of

20

~ saidreceiving-chamber, an escape-chamber K
in the opposite side of said heating and com-
~ bustion chamber, a stack having communica- |

~ tion with said escape-chamber through an

egress-flue L, and cold-air flues entering the
~lower extremities of said receiving and escape
-chambers, all substantially as shown and de-

- seribed.

2. The combinatioh, in a drier, of the dry-
ing-chamber A,theheating-chamber B, encir-

- cling the same, said heating-chamber having

.js(j

- tions forming a vertical escape-chamber in- |

‘at one side thereof vertical transverse parti-

‘closed within said heating-chamber, said es-

at the lower end thereof, and a stack con-
nected to said escape-chamber by said egress-
flue, all substantially as described, and for the
purpose set forth.

3. The combination, in a drier, of the dry-?

ing-chamber provided with means for thein-

oress and egress of the material to be dried
and also with means for the escape of the gas
and moisture with a heating-chamber closed
at its top and encireling said drying-chamber,
said heating-chamber extending to a lower

plane than said drying-chamber, a vertical

escape-chamber inclosed within one side of
said heating-chamber, a vertical stack having
communication with the lower end of said es-

cape-chamber, and horizontal flues connect- .

ing together opposite sides of said heating-

chamber at the lower end thereof, substan-.

tially as shown and described. |

Intestimonywhereof weaflix oursignatures,
in presence of two witnesses, this 7th day of
July, 1891.

ELLSWORTH DE LANY.
JAMES DOOLEY, JR.
Witnesses:

WM. C. RAYMOND,
HARRY E. BATES.

[L.S.]
| L. s.
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