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 UNITED STATES

1,787,280

PATENT OFFICE

HENRY WILLIAM NAGEL, OF ALLIANCE, OHIO, ASSIGNOR TO THE COLONIAL TRON
: WORKS COMPANY, OF CLEVELAND, OHIO, A CORPORATION OF OHIO

. DRIER FOR SAND AND THE LIKE

- Application. filed Fanuary 9, 1830, Serial No. 419,549,

- My invention relates to driers for sand and
~other similar materials‘and'more particularly
to improvements in driers of the general type
set forth in my prior Patent No. 1,346,238,
-5 for Sand drying plant; issued July 13, 1920,
and which includes spaced heating elements
between and over which wet sand is adapted
to pass after leaving a bin, and each of the
heating elements having portions having dif-
- 10 ferent inclinations, and the inclinations being
" steepest where the sand first flows and is wet-
test, and being less steep at points over which

the sand passes after being partially dried.
Such driers are used particularly. for dry-
- 15 ing sand for spreading upon the rails of trac-
tion lines, railroads, and the like to aid in-ob-
- taining traction between:the rails and the
‘car.or engine wheels during rainy or icy
weather. ' S S
In the drier of my aforesaid patent, diffi-
culty has been encountered in maintaining
a flow of the sand in-the passageways between

g0

the spaced heating elements, there being a

tendeney of the wet sand to clog the passage-
25 ways. o o ‘

The objects of the present improvements
include the provision of a.novel non-clogging
drier for wet sand or like material, and also
include the provision of a drier which is more

" z0-economical to operate by reason of novel de-
tails' of comstruction than: driers heretofore
in use. S '

~These and other objects are attained by the
present invention, as is hereinafter claimed,

53 and the invention may be stated in general
terms as including heated walls forming a
duct or passageway through which flows the
sand to be dried, the sand preferably flowing
overasurface having the inclinations set forth
40°in my. aforesaid prior patent, and there he-
ing preferably heated walls forming ducts
communicating with the sand flowing over

i 'the heated inclined surface, the communicat-

~ing ducts being adapted for causing a flow

-45 of air orthe likeover the sand beinig dried for
carrying away the moisture given off there-
from, and ineans which are preferably com-

_ mon with the means for forming the airduets,
-and which serve to maintain a regular flow
50. of sand through the drier. S
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‘the drying ducts.

A preferred embodiment of the improve-
ments is illustrated in the accompanying
drawing forming part hereof, in which

Figure 1is a top plan view with portions
broken away of a drier, including the present
improvements; and’ o

Fig. 2, an elevation thereof as in the di-
rection of the arrows 2—2, Fig. 1, portions
being broken away for.-more clearly illustrat-
ing the details of construction of the im-
proved drier.

Similar numerals refer to similar parts
throughout the several views.

The improved drier indicated generally at
10 18 preferably supported at the upper ends
of structural frames 11 and 12, and includes
walls forming a bin 18 and a plurality of dry-
ing ducts 14.and 147, B

The uppet end 15 of the bin has formed
herein ‘an inlet opening 16 through which
wet sand 17 or like material to be dried is
introduced inte the bin, and the lower end
18 of the hin has formed therein discharge
openings 19 and 197 which communicate with

‘the upper ends of the drying ducts 14 and

147, whereby the sand from the bin flows into

The walls forming the drying ducts 14 and
147, preferably include a lower heat box 20,

‘an intermediate heat box 20” and an upper
‘heat box 207, : '

Each heat box is preferably made of sheet

‘or plate material, and the heat box 20 in-

cindes an upper wall 20a, a lower wall 200,
side walls 20¢ and 204, and end walls 20¢ and
207, the heat box walls being joined with each
other at their side edges as by welding or
the lile. R

" The walls of the heat box 20 form a heat-
ing compartment 20¢, within which is lo-
cated heating means which preferably com-

‘prise an eiectric resiztance element 24 which

1s connected as by a cable 25 with 2 source of
electric power. . ‘ :

- Similarly the heat box 20"-'includes an
upper wall 20°¢, a lower wall 2073, side walls
20%¢ and 20°d, and end walls '20’¢ and 20°F,
the heat box walls being joined with each
other at their side edges as by welding or the

" like.
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o The walls of the hest box 20 form a heat-
~ing compartment 20’¢g, within which is lo-

15 connected as by a cable 25
“of electric power. =&
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cated heating means which preferably com--

prise an electric resistance element 24" which
is connected as by a cable 25" with a source of
electric-power.. ‘ :
~ Similarly ‘the heat
upper wall 20”a,-a lower wall 2075, side

walls 207"¢ and 20”’d and end walls 20”¢ and-
“the ‘heat box walls being joined with-

each.other at their side edges ns by welding or

- the like. < i S
- -The walls of the heat box 20" form a heat-

ing compartment 20”"¢, within which is lo-..

5 cated heating means. which preferably com-

prise.an electric resistance element 24’ which
5" with: a source

_The internmediate heat box 207 is spaced
hetween: the lower and upper heat boxes 20
and 20”’, and the ducts 14 and 14" are formed
by the heat boxes and by side plates 26¢ and
26d, extending the length of the heat boxes
and sectired to the side walls thereof. - -
The duct 14 is formed by the upper wall 20«

~of the heat box 20, the lower wall 20’0 of the

‘Theat box 20/, and the side plates 26¢ and 26d ;

and the'duct 14’ is formed by the upper wall
= 90”a of the heat box 207, the lower wall 207D

30

‘of the heat box 20 and.the side walls 26¢

and 26d.. - R P S
.The sand flows from the bin‘into the duct

© 14 through the opening 19, and into the bin

s
Lt

147 through the opening 19°. - - ,
3 The duct walls 20a and 20’ @ over the upper

- -surfaces of which the sand flows, are each

40

variably inclined as .illustrated, according
to the disclosure of my aforesaid prior pat-

of each is steepest at the upper ends of ducts
where the sand first flows and is wettest; and:

the inclination of each decreases towards the

- Tower end of the duct until.the inclination
~is very little greater-than the angle of repose

=

50

- tion wall indicated generally-at 27 is located

=t

6o

5 of the sand; and this variable inclination of
the duct flow surfaces tends to attain uniform-
flow of the sand through the ditcts.

For further regulating .the flow of sand"

through' the ducts, and for simultaneously
providing means for carrying away the mois-
ture given off by the drying of the sand, in
the duct 14 a longitudinally extending parti-

and is spaced between the wall 20¢ and the
wall 20’6 and preferably extends between

the ends of the duct and the. side plates 26¢-

and 26d. . . ,
. The partition wall 27 forms a flow passage-
way 28 in the duct 14 between the underside

.of the partition wall 27 and the flow surface

- of the wall 20a, and the partition wall 27

forms-a ventilating passageway 29 between

the-upper side of the partition: wall 2T and

*the lower surface of the wall 2070.

85

- The partition wall 27 preferably hasa plu-

box 20’% includes an

1,787,280

rality of openings formed therein for pro-
-viding communication between the flow. pas-

sageway -28 and the ventilating passageway
29, and for this purpose the partition wall
97 is preferably made of screen material as.
indicated. f

- The partition wall 27 preferably includes
a lower screen member 80 which is supported
preferably at-a uniform distance across its

_entire surface above the upper flow surface
~of the heated wall 20a, and the distance of

the screen.member 30 above the flow surface

s relatively small, so that the sand flowing

at the lower end of the flow passageway 28
over the flow surface of the heated wall 20a
and beneath the'screen member 80 is rela-

‘tively shallow in depth enabling easy and
tapid rising. of moisture from - the sand

i

-3
"4

80

through the: screen openings of the member -

30 into the ventilating passageway 29..-

~ The partition wall 27 further includes én :

upper screen member 31 which is spaced be-
tween the wall 20a and the wall 20", and
angularly thereto, and: -which extends be-
tween the side plates 26¢ and 264 and from
the upper end of the duct 14, preferably at

a position closer to the wall 20’0 than to the.

wall 20¢, angularly downwardly therefrom
and overlapping the lower screen member 30
to a transversely extending gate member 32.
The lower edge of the gate member 32 is

preferably located at the level of the screen

member 30, and the lower end of the upper
sereen member 81 is secured to the gate mem-
ber 82 at a position preferably closer to the
wall 20¢ than to the wall-20°0, whereby the
upper end 33 of the flow passageway 28 is

; “progressively reduced’in cross-sectional area
ent and the inclination of the upper surfaces-

90

108

from the opening 19 to the gate member 32. -

The sand in the upper end 33 of the flow
passageway 28 is the wettest, and the drying
of the sand commences as it flows through the
upper enlarged end 33 of the flow passage-

openings of the screen member 31 into the
ventilating passageway 29. : Co

“In a similar manner, a partifion wall 27"
divides the duct 14" into a flow passageway

98" and-a ventilating passageway 29”; and the

partition wall 277 includes a lower screen
member 807 arranged and functioning in u
similar manner to that described for - the
screen member:30; and the partition wall 27
also includes an upper angled screen member
31" arranged and functioning in a manner
similar to that described for the screen mem-
ber 31; and the screen members 30" and 31/
are associated with each othei and -with a

transversely extending - gate  member 32’ :

similar in arrangement and function to the

gate member 82." . - o
An outlet duct. 84 is formed in the lower

end 18 of the bin 18, preferably by & down-

wardly opening channel member 34, which 13

v

~way, and the moisture given off in the flow
-passageway upper end 33 passes through the
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extends over the uipper ends of the ducts 14
and 14’; and-one end of the channel member
projects.through the wall of the bin as at 34
toprovide an outlet for the duct into the at-
mosphere. -, . T '

- For controlling the flow ¢f sand from the
bin intothe drying ducts, bin gates 85 and 357
extend ¢ransversely beneath the outlet duct,
and the bin’ gates preferably have formed
therein respectively central notches 36 and
367 beneath the opening of the U outlet duct,
for -providing communicating openings of
adequate area between the ventilating pas-

-sageways and the outlet duct.

I claim: - o
-1 A drier for drying material such as
sand:and the like, the drier including a heat-

-ing member having a surface over which the

material may flow, means for delivering the
material upon the surface, walls forming a

‘material fiow duct, the inner surface of one of

the duct walls including the heating member

-surface over which the material flows, and

- walls forming a ventilating duct adjacent to

the flow duct.
- 2. -A-drier for drying material such as sand
and the like; the drier including a heating

~ member having an.inclined surface over

85

-40

which the material may flow, means for de-

livering the material upon the surface, walls
Torming a material flow duct, the inner sur-
face of one of the duct walls including the

heating member surface:cver-which the mate-~

rial flows; and walls forming a ventilating
duet. adjacent to'the flow duct. - ;

- 3. Adrier for drying material such as sand
4nd the like, the drier including a heating
member._having a variably inclined surface
over.which the material may flow, means for
delivering the material upon the surface,

-walls forming a material flow duct, the inner

surface of-one of the duct walls including the
heating member surface over which the mate-
rial-flows, and walls forming a ventilating

-duet-adjacent to theflow duct.
4. A drier for drying material such as sand

“-and.the like, the drier including a plurality of
“walls, one of the walls having a surface over

e
i 3

B A drier for drying material such as
-and the like, the drier including a plurality

:which the material may flow, means for heat-

ing the flow surface wall, means for deliver-
ing the material upon the flow surface, an-

-ather of the walls being a partition wall lo-

cated and extending between the flow surface

-wall-and an opposite wall; and there being
formed a flow passageway between the heat
cwall and the partition wall and a ventilating
-passageway between the partition wall and
-the opposite wall, and there being an opening
“formed in one of:the drier walls and com-
‘miinicating between the flow passageway and

the ventilating passageway.
gand

of walls, one of the walls having a surface

~over:which. the material may flow, means

3

for heating the flow surface wall, means for
delivering the material upon the flow sur-
face, a partition wall located and extending
between the flow surface wall and an op-
posite wall, and there being formed a flow
passageway between the heat wall and the
partition wall and a ventilating. passageway
between the partition wall and the opposite
wall, and there being an opening formed in
the partition wall and communicating be-
tween the flow passageway and the ventilat-
ing passageway. o
6. A drier for drying material such as
sand and the like, the drier including a plu-
rality of walls, one of the walls having a
surface over which the material may flow,
means for heating the flow surface wall,
means for delivering the material upon the

flow surface; a partition wall located and

extending between the flow surface wall and
an opposite wall, and there being formed =
flow passageway between the heat wall and
the partition wall and a ventilating passage-
way between the partition wall and the op-
posite wall, and there being openings formed
in the partition wall and communicating be-
tween the flow passageway and the ventilat-
Ing passageway. o ‘

7. A drier for drying material such as
sand and the like, the drier including a plu-
rality of walls, one of the walls having a

~surface over which the material may flow,

means for  heating the flow surface wall,
means for delivering the material upon the
flow surface, another of the walls being
a-partition wall lJocated and extending be-
tween the flow surface wall and an opposite
wall, and there being formed a flow passage-
way between the heat wall and the partition
wall and a ventilating passageway between
the partition wall and the opposite wall, and
there being an opening formed in one of the
drier ‘walls and communicating between the
flow passageway and the ventilating passage-
-way, walls' forming an outlet ‘duct, and: the
ventilating passageway communicating at its
upper-end with the outlet duct. :

8. A drier for drying material such as sanc
and the like, the drier including a plurality
of walls, one of the walls having a surface
over which the material may flow, means for
heating the flow surface wall, mieans for
delivering the material upon the flow surface,
a partition wall located and extending be-
tween the flow surface wall and an opposite
wall, and there being formed a flow passage-
way between the heat wall and the partition
wall and a ventilating passageway between
the  partition wall and the opposite wall,
and there being an opening formed in the
partition ‘wall and communicating between
the flow passageway and the ventilating pas-
sageway, walls forming an outlet duct, and
the ventilating passageway communicating
at its upper end with the outlet-duct. =
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9. A drier for dry ying material such as sand

‘and the like, the drier including a plur ahty,,

of walls; :one' of-the walls havmo a surface
over which’ the material may ﬂow, means

" for heating the flow surface wall, means for

delivering ‘the material upon the flow sur face;

-a part1t10n wall located and extending be--

tween the flow surface wall and ‘an op*)osne
wall, and there being formed a flow passage-

‘way between. the- heat wall and the partition

wall and a ventilating passageway between

the partltlon wall and the opposite wall, and

there being openings formed in the p‘u’tltlon
wall and’ commumeatmcr between the flow

_fpassaoeway and the ventﬂvttmg passageway,

walls forming an outlet  duct, and-the ven-

- tilating passageway commumcatlng ab ifts up-=
Lper end with the outlet duct. '

10.-4&; dvier for drying material ‘s

sand and the.like,the drier mdudmo heat-

ing-niember havmfr a 'surface over V‘nzeh the

material may ﬂow means for delivering the

-material upon the surface;

material flow duct the 1 mner surface of one

of the duct walls 1nclud1n0 the heating mem-’

ber surface over: which the materi ai flows,
walls: forming a ventilating duct adjacent

" to the flow. duct and means: control‘vncr the

il

EN
)

Y

“rate of flow of mqtemal over fhe ﬂow Sur-

face. .
11. A drier for drym(r ma‘tem 1 such as

-sand and the like, the driersincluding a heat--

ing member having an inclined surface over
which the material ‘may flow, means for de-

livering the material upon the surface, walls -
Aorming a material- flow duct,

surface” of one of the duct walls including
the heatlng member surface over which. the
material flows, walls forming a ‘ventilating

~duct adjacent "to the flow duct, and means

controlling the rate of flow of material over
the flow surface. ;

12. A drier for drying materlal such as

sand and the like, the drier including a heat-

; ing member having a variably 1nchned sur-
“face over. which - “the .material may - flow,
- means for delivering the material upon: the

surface, walls foumno a material flow duct,

- the inner surface of one of the duct. Walls

mclufllncr the ]{1eat1nor member surface over
which the material ﬂows, walls forming .a

“ventilating duct adjacent to the flow duct

and means controlling the rate of flow of
material over the flow surfaee

13. A drier for drying material such as.

- sand and the like, the drier including a plu- w

60

66

rality .of walls, one of the walls havmoP a
surface over which the material may ﬂow,
means for heating the flow surface wall,

means for dehverlno the material upon the'

flow surface, another. of the walls being a
partition “wall located and extending be-
tween the flow surface wall and an oppos1te
wall, and there being formed a flow passage-
way between the heat wall and the partltmn

1ch ag:

, walls formmo a-

the ‘inner -
WA

face over'w
for heating the flow surface wall means for

nvgzeso

wall and a ventllatmg passageway: between
the partition wall and the opposite wall, and

there being an opening formed in one of

the drier walls and communicating between
the flow passageway and the ventllatmg pas-
sageway, and means controlling the ‘rate of
flow of material over the flow surface.-

14, A’ drier for drying material such as
sand and the like, the drier including a plu-
rality of walls, one of the walls havmtr a

surface over which the material may ﬂow ,

means for-heating the flow surface Wall
means. for denvermd the material upon the
fiow surface, a partl‘mon wall located and
extending between the flow surface:wall and
an opposate wall, and there being-formed 2

flow passageway ‘between the heat wall and
‘the partition wall and a ventilating passage-
way between the partition wall and the op-

posite  wall, and- there- being “an: opening

formed in the partition wall and communi-

cating between the flow passageway and the
vent11:1t1no passageway, and means control-
ling the’ rate. of fow of matemal over the
flow surface.

15. A drier for drymg materml ‘suchias
sand and the like, the drier including & plu~
rality of walls,~one of the walls having a

70
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surfece over which the material may flow,

means- for heating .the - flow surface’ wall,
means for dehvermg the material upon the

flow surface, a partition wall located and ex-
tending” between the flow surface wall and

an opposite wall, and there being formed a

ﬂov"passaoewa,y between the heat wall and -3¢

he par tition wall and & ventilating passage-

v-between the partition- wall and the op-
posﬁe wall, and there being openings formed
15 th paltlilon wall and communicating be-
tween the flow passageway and the ventilat-
ing passageway, and means controlling the
rate of flow of mateual over the flow sur-
face. -

16. A “drier for drying. nnterlal such as
sand and the like, the drier including a plu-
rality of walls; one of the walls having a sur-
hich the material may flow, means

delivering dle material upon the How surface,

another of the walls being a partition wall -

located and. extending between the flow sur-
face wall and-an opposite wall, and there
being formed a flow passageway between the
heat wall and the partition wall and a ven-
tilating passageway between the partition
wall and the opposite wall, and there being
an opening formed in one of the drier walls
and Comniunicating between the flow pas-
sageway and’ the Ventllatmo passageway,
walls. forming an outlet duct, the ventilating
passageway- commhmcatmcr at its upper end
with the outlet duct, and means controlling
the rate of flow of material -over the flow
surface. "
17, A drier for dlylng materlal such as
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7 sand and the like; the drier including a plu-

b

10

20

(A3
)

rality of walls, one of the walls having a
surface over which the material may flow,
means- for heating the flow surface wall,
means for delivering the material upon the
flow surface, a partition wall located and ex-
tending between the flow surface wall and
an opposite wall, and there being formed
a flow passageway between the heat wall and
the partition wall and-a ventilating passage-
way between the partition wall and the oppo-

site wall, and there being an opening formed
in the partition wall and communicating be-

tween the flow passageway and the ventilat-
g passageway, walls forming an outlet duct,

“the ventilating passageway communicat-

ing at its upper end with the outlet duct,
and means controiling the rate of flow of ma-
terial over the flow surface.

18." A drier for- drying material such as
sand and the like, the drier including a plu-
railty of walls, one of the walls having a
surface over which the material may flow,

‘means for heating the flow surface wall,

means for delivering the material upon the
flow surface, a partition wall located and
extending between the flow surface wall and
an opposite wall, and there being formed
a flow passageway between the heat wall and
the partition wall and a.ventilating passage--
way between the partition wall and the oppo-
site wall,; and there being openings formed
in the partition wall and communicating
between the flow passageway and the ven-
tilating passageway, walls forming an out-
let .duct, the ventilating passageway com-
municating at its upper end with the out-
let duct, and means controlling the rate of

flow of material over the flow surface.

©19. A drier for drying material such as

‘sand and the like, the drier including a plu-

- rality of walls, one of the walls having a

surface over which the material may flow,

means for heating the flow surface wall,

means for delivering the material upon_the
flow surface, a partition wall located and ex-

- tending between the flow surface wall and-
- and an opposite wall, a second partition wall

[
(95

angularly- disposed to and overlapping the
first - partition wall, there being formed a

fiow passageway between the heat wall and -

the partition walls and a ventilating pas-
sageway between the partition walls and the-

. opposite wall, and there being an ‘opening

¥ formed in one partition wall and communi-

° cating between the flow passageway and the
ventilating passageway.: ~

In testimony that I claim’ the é’boyé, I

have hereunto subscribed my name. = -
" HENRY WILLIAM NAGEL. -



