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?*JOSEPH ZE‘ HANRAI—IAN AND HERMANN A. WENDE, OF BUFFALO NEW YORI{ SAIZD B

S 'To cll whom it mey concem L
~ oo 7 Be it known that we, JosErPm F HANRA.-— -
-~ HAN, a citizen of Oanada and HerMaNN A.
.. WeNDE, a citizen- of the Unlted States, re-
5 siding at Buffalo, in the county of Krie and
. State of New: York have invented a new
. and useful Improvement n Evapcrators of-
-_,'-i--;;whlch the follcwmg 1S a spec1ﬁcat1011 |

SR A T T APPhcatmn ﬁlefl Apnl 20 1909 Ser1a1 Ne 491 138

g0

| SRER -_'peratures | I
~ . The object of thls IHVBDtIOIl is to pr0v1de'f
. an evaporator in which the air is caused to
- circulate uniformly and to provide a fan |i
30 whereby the air is forced or propelled at |
" 'the same rate throughout the entire length
- of the: drymg chamber, thereby insuring
- uniformity in the drymﬂ* of the product and
. also enabling articles to be drled more rap-—.-
85 ;_Lf;1dly at low temperatures. - |
- Inthe accompanying drawmgs conmstmg_'
~ of 2 sheets: Figure 1.1s a vertical cross sec-
.. tion of an evaporator embcdymg one form
. of our invention. TFig. 2
L 40

R Flg

L In 1111e4———4: Fig. 1. Fig.
.45 section s hcwmg a mo 1ﬁcat1011 of our in-
. vention. Flg 618 a fragmentary horizontal
j*--':'f__;-.g]sectlon on a reduced ~scale, In lme 6—6,

s
ST R A represents the dr 1110' chamber Whlch.
R -f”’.{firecelves the: products or artlcles to be dried

R EVAPORATOR

WENDE ASSIG-NOR TO SAID HANRAI—IAN

Spec1ﬁcat1en of Letters Patent

Patented Feb 8 1910

. This. invention relates to an evaporator 1
S '__;;drler or kiln which is more: particularly in-
. tended for drying large quantities of prod- -
- ucts or articles at a time but which may also *'
7 be used to advantage fcr drylng artlcles 111‘ |
o o small quantltles -
15 In the use of evaporatcrs or drlers as
'_-:heretofore constructed, it has been 1mpossi-
- ble to dry all the artlcles or prcducts m a
o 7 bath umformly which necessitated a con- | o
. tinuation of the dry ing of some parts of the
o batch or charge after the fully drled prod- -
e *:.i;;;'-;_fzff'éf._;ﬁj‘ij,uct had been removed which involved a loss |
- in the capac1ty of the evapcratcr
- objection to the old apparatus 1s that too.
~much time is consumed in the drying of
products- Wh1ch must be drled at low tem- i

5 18 a vertical Cross

glmﬂar letters of reference 1nd1cate cor-
zrespondmg parts thrcucrhcut the eeveral-

chamber, or substantially so and. s
_therew1th ‘On the upper outer part of the =~
periphery of the fan case the same is pro-
| vided with a tangential air inlet b which is

'_idr ying chamber.

Another
conduit or

1nlet and outlet

is a fragmentary
" 40 horizontal section thereof 01:1 areduced scale,
~ in line 2—2, Fig. 1. Fig. 3

. section, on a reduced scale in line 8—3, Fig..
4 1s a vertical longitudinal sectlcnj

J8 a hcrlzcntal |

of the case is con

oy ccnstruct:lon One of the longltudmal Walle-"
of this chamber is provided adjacent to the
| bottom of the chamber with an air inlet a

| and adjacent to the top thereof with an air =
‘outlet ¢ said inlet and’ outlet of the chamber
extending horizontally the full length of the

chamber or substantlally 50, as shown in
“Figs. 3,4 and 6. o

60 .

B represents the case of a f‘LIl Wthh s

‘the chamber contammg the air inlet and

the drying chamber.

flue or conduit for the descendlnﬂ body of
alr.

"preferably arranged outside of the wall of -~

outlet and extending the full length of the

parallel

Py
ccnnected by an. upper mchned alr conduit -
pipe C with the upper air outlet of the
On the lower inner part

of the periphery of the fan case the same is
‘provided with a tangential air outlet 5
‘which is connected by a lower horlzcntal air
pipe D with the lower airinlet of
‘The fan case and its
pipes C, D form a return
80
- The upper and lower. ccndults ¢ D

75 j.:

are co-extenswe with the fan case and dry-.'

chamber.

_ ithin the fan case are reranged a plu- L
__ra'j ity of fan blades E which rotate verti-
cally and are mounted on a horizontal shaft
‘¢ arranged lengthwise in the fan case and R

driven in any suitable manner.

‘That side 7 of the perlphery of the fan_.j_-._.__ L

case between the inner -angles of the tangen-
tial inlet and outlet is arranged concentric-
ally with the axes of the fan blades and case @~
‘and the opposite side f* of the periphery of =

the case between the outer angles of the tan- '
“gential inlet and outlet of the fan case 1s of
scroll form or arranged eccentrlcall to the

axes of the fan case and blades bemg of

95

gradually increasing radii from the tangen- =

tial inlet to the tanoentlal outlet of the fan =~

case, as shown in Tlg 1. The direction of

-retatlon of the fan blades is such that when
-| passing the eccentric side of the periphery
of the fan case. they move from the shorter .
‘to the longer radii thereof. By this means =~ =
| the air carried around by the fan blades

100

105
_within the concentric part of the periphery
ined -against outward =

.I: and Whlch ma,y be of a,ny sultable f(}rm or | rad_la,l movement under thg centmfuga] ac-___-: _:'ifﬁ: P -
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tion of the fan blades but when the latter-] heretofore with consequent loss of efﬁeleney

10

15

20

- same from the top of the drying chamber

29

' drawn from this location by the centrifugal

30

30

40

45

50

09

60

60

pass the eccentric part of the periphery of |

the case the air at this time 1s permitted to
move radially outward a limited extent and
produce a downward suction of the air from
the upper part of the drying chamber
through the upper air conduit and into the

fan case from which latter it 1s again forci-
bly expelled through the lower air pipe mto |

the lower part of the drying chamber where-
1 1t again rises to the top, being torcibly

and continuously circulated. in this manner

so long as the fan 1s in operation.
In the absence of any provision to pre-

vent it the rarefaction of the air at the axis
- of the rotary fans due to the centrifugal

action of the latter would cause a conflict
of alr currents at this place which would
interfere with the propelling effect of the
fan blades on the air for withdrawing the

and returning the same to the bottom there-
of. To avoid this means are provided where-
by suflicient air 1s diverted from the air in-

let of the fan case to the ams of the blades
to compensate for the air which 1s with-

action of the fan blades. The preferred
means Tor accomplishing this result consists
in dividing the fan blades into a plurality
of groups, or sections each group containing
a circumferential row of blades and the sev-

eral groups being arranged lengthwise side
by side on the fan shatt, as shown in Fig. 4,

and providing auﬂhary alr supply conduits
g which are arranged adjacent to the ends
of the groups of the fan blades and each of
which extends from the air inlet of the fan
case to the axis of the blades. These auxil-
lary air conduits are formed by . vertical
partitions or diaphragms ¢ arranged in the

fan case between the groups of blades and

extending from the inlet to the outlet there-
of and having air inlet eyes ¢g* in line with
the axis of the blades. As the fan blades
rotate that part of the air which 1s forced
outwardly from the center of the same by

the centrifugal action of the blades isreplen-

1shed by the air supplied through the auxil-
iary air conduits g, thereby preventing any
back pressure or clashing of the air currents
and enabling a large volume of air to be
propelled by the fan with the expenditure
of comparatively little power.

By means ot this fan a uniform draft of
alr Into the upper air conduit and a uni-
form blast of air from the lower air conduit
is produced throughout the entire length of
these conduits which causes a current of air
of equal uniformity to rise from the lower
to the upper part of the drying chamber
and thereby operate alike on the products
in all parts of this chamber, thereby avoid-
ing the necessity of redrymg of part of the

in the apparatus and loss of umformlty n
the product put out.
The vapors which are taken up by the air

1n passing the products to be dried are con-

densed by intercepting the air by means ot

“a condenser on 1ts way to the fan which con-
~denser preferably consists of water conduct-

1ng colls K which are arranged in front of

‘the upper air outlet of the chamber and from

which the water of condensation drips upon
a gutter or pan / leading to a sewer or re-
ceptacle. -

The air freed from vapors upon bemfr re-
turned to the lower part of the drying cham-
ber is preferably heated so as to increase its

vapor absorbing capacity. The means for

this purpose may consist of heating coils or

pipes m arranged in a horizontal row in the

lower part of the drying chamber, as shown
in Figs. 1 and 3, or similar pipes or coils m?

70

79

80

8H

may be arr anged in the lower air conduit, as

shown in Ifigs. 5 and 6. The coils m, m1
may be heated by circulating a suitable heat-
ing agent through the same, such as steam
or hot water. In both of these heating means
the eoﬂs are co-e*;tenswe with the lenoth of
the drying chamber, air conduit, fan case
and f‘m blades, so that the Stream of air be-
fore it rises past the products under treat-

ment in the drying chamber is heated uni-
formly
tire length of the drying chamber

and thorouﬂhly throughout the en-
It 1s

90

95

)referable to heat the air m ‘the lower or

outlet conduit D, as shown in Figs. 5 and 6,
masmuch as the air in this part of the con-
duit is comparatively cool and compact and

the coils m! are able to operate rapidly and

eflectively on the air for heating the same
before it 1eaehes the lower part of the dry-
ing chamber and has expanded more or less.

It 1s of course understood that the propel-

ling effect of the fan is aided by the natural .

tendency of the eool column of air in the
upper and lower air conduits and fan case to
descend by gravity and the hot or warm air
in the drying chamber to rise. When, how-
ever, the article or product to be drled re-
quires treatment under comparatively low
temperatures, as 1s the case in drying of glue

and snnllar material, the thermal action of

the air, i1f solely depended on, would pro-
duce a compamtwely slow mrculatlon of the
air which would prolong the period of dry-
ing in the same measure. By the use of the

fan, however, the movement of the air is

accelerated and the drying operation expe-
dited, thereby materially increasing the out
put of the evapomtor and reducmg the cost
of operation. -

We claim as our mventlon

1. An evaporator comprising a dr ying

chamber adapted to receive the articles o be
dried, a fan case having its inlet connected

100
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products m a charge as has been customary | ‘with the npper part of said chamber and its 130




.~ chamber, fan blades rotatable 1n said case,

“air withdrawn from the upper part of the

- 5 chamber, the length of said fan case, its inlet
~ o+ and outlet and its blades being substantially

. the ‘same '
-~ . chamber. =

-~ 2.An evaporator comprising a drying

10

- 10.chamber adapted to receive the articles to be
o dried, a fan case having its 1nlet connected
- with the upper part of said chamber and its

~outlet connected with the lower part of said

- condensing the vapors in the air withdrawn 1N oncentrs ) e __
- from the upper part of the chamber, the | thereof and movable along said eccentric pe--
. length of said fan case, its inlet and outlet
20

.3 An evaporator comprising a drying

= ~chamber adapted to receive the articles to be

.+ and an outlet at another
. ery which is connected with the
 of said chamber, s
30 said case, said fan case being arranged hori-
. zontally and parallel with the length of the |
-+ and blades being of substantially the same
.. length as said chamber. -~

one part of its periphery which is connected

> upper part of the drying chamber

nd fan blades rotatable in

“chamber and said case, inlet, outlet

air conduit leading

45 blades. N
. 5. An evaporator comprising a. drying |
LB ﬁh-&lﬁbef ‘adapted to receive the articles to be |
“ . dried, a circulal A3 12€11t14,
o nlet at one part of its periphery which is |
5 O |

a circular fan case having a tangential

0 connected with the upper part of the drying

- with the lower part of said chamber, one

| - side of the

55 its inlet anc

. creasing radius toward
.~ 60 blades rotatable within

~ ally with the axis thereof

eriphery of said case between

the case concentric- |
and: movable along | o

part of its periph-
lower part

B ~Inlet and outlet being concentric with
. . the axis of the case and the other side of the-|

as the length of said drying |
SR mber ed to | the blades at the axis thereof.
oo oo dried, a circular fan case ‘having an inlet at |

ST n
“ . with th

o0 kil “_I

- periphery of the case between the inlet and |
utlet being eccentric and of gradually in- |
said outlet, and fan.

2

said  eceentric ‘peripheral part from the

“shorter toward the longer radii thereof.

6. An evaporator comprising a drying =

chamber adapted to receive the articles to be

dried, a circular fan case having a tangential =~
inlet at one part of its periphery which is

connected with the upper part of the drying

part of its periphery which is connected with
‘the lower part of said chamber, one side of

the periphery of said case between its inlet
-and outlet being concentric with the axis of
B SRR _ _ _ | the case and the other side of the periphery
- chamber, fan blades rotatable in said case, |
By ‘means for heating the air delivered into the
__ o IOWBI' part Ofthe chamber | andmea,ns for ¢

~of the case between the inlet and outlet being

~eccentric and of gradually increasing radius

chamber and a tangential outlet at another

75...

+ toward said outlet, and ‘fan blad:as‘rota_ta;blej -
- within the case concentrically with the axis

- longer radii thereof and an auxiliary air

7. An evaporator comprising a

' di:’ying

_ 1 oI sald I _ | ripheral part from the shorter toward the
and 1ts blades being substantially the same |

- supply conduit leading from the periphery  : .
} of the case adjacent to the inlet thereof to
| chamber adapted to receive the articles to be

: +dl"ied,','a-1"et111‘n conduit for the descending |
air ;Compl‘iSiIlg j' :.‘«;L Zfan case h-‘iVlIlg .‘:111 1111613 o
connected with the upper part of said cham-

[allar i,y

ber and an outlet connected with the lower

- wSralbe’ 7T Lcarw oammw

——ame .. - -

-arer - Lt mm

m—

i length.,

. 8. An

" chamber

- alr comprising a fan case having an inlet

T e L

. ber, return conduit, condensing means, heat-

‘Ing means and fan blades
tially the same length.

[ e e

 Witness our hands this 16th day of April, 115

—
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 Witnesses:

--._THEO-'-'L;;POPP, SR

............ et

connected with the upper part of said cham-
~ber and an outlet connected with the lower

- ‘the upper part of the return conduit for con-
densing the vapors in the air withdrawn
irom the upper part of the drying chamber, -
and heating means arranged in the lower
- part of said return conduit for heating the
air therein before it reaches the lower part

L 1T th | . of the drying chamber, said drying cham-
- chamber and a tangential outlet at another | '

90
part of said chamber, fan blades rotatable in
sald case, and means for heating the air m
“the outlet of the fan case, said drying cham-
ber, return conduit, fan blades and heating -
1S S¢ _ . means being of substantially the same
© 4. An evaporator comprising a drying AR ' o '
© . chamber adapted to receive the articles to be
~ - dried, a circular fan case having an inlet at
- one part of its periphery which 1s connected
. with the upper part of the drying chamber
e and an outlet at another part of its
. ery which is connected with the lower part |
- of said chamber, fan-blades rotatable in said

S case and an ~auxiliary _ _
- from said inlet to the central part of said |

%

“evaporator comprising a drying
_ adapted to receive the articles to be
dried, a return conduit for the ‘descending

100

i part of said chamber, fan blades rotatable
[ 1n said case, condensing means arranged in = =
3 108"

110

_'_'be_ir_lg of 3Su_bst_a_11.'. o

~ JOSEPH F. HANRAHAN.
- HERMANN A. WENDE.
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