26, B75 368, - '
; PATENTED Dro. 31, 10907,
G. W, MeMULLER:
JRYING APPARATES:
APPLICATION FILED MAY 28, 1505,
| 4 SEEETR—SHEET 7. -

}
4
J
4
‘
#

= da

. [
¥ ._ i - -l'l“:_
a - ‘ “. A !
’;W AW \

.tl.

P TR b

-; f-*
5K : '§E
N
N N
NN
AN :a
1
YN
NN
I; ’
O\ 1
R
S %5
l\ﬂé: 79

e AL
Ly
LI or
I' =
F

. -
F]
L
=




[
b
» .;\”.. : ’ ’
: Sy
+ ‘ﬁ..

- '
- . ll_ - : y
- ] 4 - .
; 4
» - - o u : . v A e , |
L] . - L ] [ ] - ik o A ‘ ; ; 1
\ s LI . ! "3 : !
X . . . .‘ ' L om -
.- - 4 | < - " N ] / »
) L] * ' * : o l_ i 1 = , :
b L] L) A £ * iy d v .‘___. . l.ﬁ__.
K H.:_..w_ o - L T L - f A ] - - 7 i
r. _h. i - - - L..__ K i » -, .—.._-. . a “_..1“ - ...._..u.- ! L ‘1.1- .l\_.‘_. .
r P R L E m - ' ; T .
|I [l =y r & .||...__.-l..n . ™ __..“..‘ u L) . .._-..1 - o - |.
] [] - ; \ . i l“ \ JT
. ) . . ; - K 3
T " g A NETLITE NN IV
. - f - " ¥ At e TN, g
. J_ ..4 HIEE™ b ¥ kg o
] J - HEEIH".’. = i [ .-
) H g : i . '
. .

]

Pt S 3 g Nt e

- L ]
-~ i
. ’ ]
[ ) L - f
vimdiirplehe ¢, ,
.l.... ro -- = c 1
- g oy + .

NTED DEC. 31, 1907,

£

PAT

B,
U

]

i)

o
ILED HAY 28, 1905,

/

. W, M@MUL

$
DT

TATION T

ik
J-I.'ﬂ

LI S A R N T T o o7 S g ey e -

gl a—
1_ g

T T T
AXPLT

LR | ()
A Y .
o et

P

1%

Ly ' |
: .."“ o A A S Y M N [ P W e
L =

No. 875,368,




L=
oo,
A
=4
=
oD
-
i
[
-
(Ew.
T
o
Fu]
T
1)
0
5
= D
WT
_L.M
—
o
ey [
= Oy
SRS
=
I als
=
S o
i

Ho. 875,358,

LPPLICATION FILED MAY 28

1965,

!

4 SHEETS—SHEET 3.

—r . w——

Pkt oy LD

= ......__......4.. Py 2 2

T A T .

——

i
_“—_“h
—-—--—-_

" i

_i‘.-

_—-q_-
—'——i---—.

T

-
-

- b *
- g




No. 875,368. | PATENTED DEC. 31, 1907.
G. W. MoMULLEN,

DRYING APPARATUS.

APPLICATION FILED MAY 26, 1505,
4 SHEETS—SHEET 4.

7.

Sy AT SN TR N N R e AL

ool

al .“ln. “
e L] ‘ ‘
- : \ c m_— Mkl Pkl R Sl ep——. | ST " :
Boa ‘o F'-“ ] o :
- I — ‘ '*
- r i, .
g -
. 'i.. - ‘ ‘\'f ‘
‘ -“ vy
- Ll
\ L]

T M= — ——f———l N &
S ) \{ 38 34 = =8 7‘ \
:{_i. :}:. 39 = g X
NNS—— '- 3R

- y . r
A.f_f } ;]:i .,

-

3
“A
. , -

&::{} ';"",I:H =

3’\}

-
L] .qi-
"-




10

15

20

29

30

39

40

45

~ No., 875,368,

UNITED STATES PATENT OFFICE.

 GEORGE W. McMULLEN, OF PICTON, ONTARIO, CANADA.

DRYING APPARATUS.

Sj;:ec;iﬁt;a.tion of Letters Patent.

Application filed May 26;1905. Serial No, 262,381.

To all whom 1t may concern: o
Be it known that I, GEoreE W. McMUL-
LEN, a resident of Picton, Prince Edward
county, Ontario, Canada, have invented cer-
tainnew and useful Improvements in Drying
Apparatus, of which the following is a speci-
fication. ~

This invention relates to improvements in |

drying apparatus, and refers more specific-
ally to an apparatus partaking of the nature
of a drying kiln. -

Among the salient objects of the invention
are to provide an apparatus whereby the
water or other volatile constituents may be
extracted from commodities under regulated
and controlled conditions best suited for dry-
ing the specific substance or commodity 1n
hand; to provide an apparatus whereby the
desiccation may be effected 1in the presence
of a moist and warm atmosphere, the degree
of humidity of which is at all times under

‘control and may be so regulated as to best
secure the desired result; to provide an ap-.
paratus whereby substantially equable tem-

peratures and conditions may be maintained

at similar levels throughout the desiccating

chamber; to provide an extremely eflicient
arrangement and construction of vapor con-
densing apparatus; to provide improvements
in the construction .and arrangemeént of the
apparatus whereby the moist and warm con-
dition of the drying atmosphere 1s main-
tained and controlled; to provide a con-
struction in the drying chamber whicl 1s
most effective in insulating the intérior

‘against external temperature conditions;

and in general to provide a simple, etheient
and economically constructed apparatus of
the character referred to. _
To the above ends, the invention consists
in the matters hereinafter described and
more particularly pointed out in the ap-
pended claims. | .
The invention will be readily understood

from the following 'description, reference
being had to the accompanying drawings, in
'Whicrfl,—— | :

Figure 1 is a vertical cross-sectional view

~ taken in the plane indicated by line 1—1 of

00

Fig. 3, and looking in the direction of the

arrows; Kig. 2 is a similar view, taken infa

plane at right angles to that of Fig. 1, and

~upon the plane indicatéd by line 2—2 of

" TFig. 3; Fig.3 is a horizontal sectional view
55 taken in a plane just above the radiators, |
. and looking downwardly, parts of the radia-|

*

condenser elements; Iig. 5 1s a {ragmen-

distributing troughs; and Fig. 6 is a view simi-
lar to that of Fig. 1, showing a modified con-
struction. . ' - |

The apparatus herein shown is designed

Patented Dec. 31, 1907."

tors and superposed liquid-receptacles being
broken away to expose subjacent parts; -
' Fig. 4 is a perspective view of one of the

a

60

‘tary perspective view of one of the liquid

65

for that form of evaporating plant wherein

the material to be acted upon is arranged in
the upper portion of. a vapor-tight or closed
chamber w‘_ﬁich derives its heat from a source
located below the same, and is provided at a

still lower point with condensers. In'the

70

practical carrying out of desiccating with

such an apparatus, the material placed in
the drying chamber proEer is subjected to

the a,cti,onéof the heat, whereby its moisture

is expelled, and this moisture-laden atmos-
phere is condensed as it descends and comes

into contact with. the condensers in the
lower part of the apparatuvs. .
In many cases it is necessary to supple-
ment the moisture expelled from the com-

modity being dried with additional vapor, so

that the air may at all times be 1n that con-

dition best suited for efiecting the desi¢ca-
tion without objectionably affecting the com-
modity under treatment. 'This moist atmos-

%5

80

85

phere has been found essential, not only in

maintaining the porosity: of materials of the
denser character, but also in drying those

‘which contain larger percentages of moisture,
such as fruits, eggs, vegetables, milk and

other food and analogous products, in which

-case its presence arrests germ development

90

and action, and main%ains the color, natural

flavors and other desirable characteristics of
the materials. | -

99

In practice, I have found that many ma- -
terials . are sensitive to chemical or other

physical changes in their nature, and require
the ma:atenance of definite conditions dur-
ing desiccation, to insure satisfactory resuits.
One of the chief conditions usually required
is an equable temperature in the drying cham-
ber, that is, in all that area above the cooling
or condensing chamber. Y

It will be apparent that in any substan-

“tially closed and heated chamber, where the
‘structure is provided with well insulated

walls so designed as to avoid to the utmost
loss of heat by radiation, the temperature at
the top will nevertheless be sh %ht y in excess
of that in the lower portions;

105

110

ut for certain -
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tomatoes, apples and the like are being dried
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purpoéé's it is necessary that the apparatus | understood manner. A short distance be-

should-be so constructed that the drying
chamberwill be equally heated in all its parts
at the same level. It is also desicable that
many, and, in'fact, essential that sonie, sub-
stances be treated in an apparatus having

the heating devices distributed throughout

the drying chamber and arranged to locally

heat thematerial. - Forexample, where milk,

b

1t will not do to have all the pans and racks

15

20

29

30

" apart so as to provide an intervening insulat-

39

40

“track ralls of the kiln, since the material

_45

00

2H

ing studs 10.

50

65

arranged in series about ‘a single heating de-
vice, since those nearer the source of heat

~will dry more quickly. than those moré re-

mote, and the results will be un-uniform.
“The present apparatusis designed to afford
means ‘for maintaining the necessary ,con-

results. .

a§ to confine the heat largely within the

chamber formed by said closure and protect

the latter against the influence of external
temperatures. The inclosure is conven-
iently provided at one side with a large door
2, through which the materials to be heated
may be introduced and withdrawn. The
walls of sald outer inclosure "are desirably
double, as indicated at 4 and 5, and spaced

Ing space 6, which surrounds the side walls
and top of the.chamber. ;
inclosure 1s arranged an innerinclosure 3, the
walls whereof. are likewise spaced away from

‘the outer walls'so as to provide 4 surrounding
isulating ‘space 7. Sald inner inclosure

may conveniently terminate at its lower
edges coincident with the working floor or

being treated is.always supported above that

level. .

In order that there may be as little circu-
lation of air-as practicable in the ‘insulating
space 7 ltervening between the outer and
inner inclosures, said space is shown as sub-
divided more or less; partition strips 8 being

showmras extending across the top of the kiln

and alse vertically at intervals apart around

“the side walls, as indicated at 9.” That part
of the inner inclosure opposite the door 2, is

made separate from the remaining walls and
supported by the door proper, said independ-
ent part being designated 3’, and shown as
supported upon the inner face of the door by
means of & plurality of supporting and spac-
The door is shown as hinged
at one edge, as indicated at 11.

12 designates a series of cross timbers ar-.
ranged n a horizontal plane and extending

across the lower part of the kild at intervals
apart, and upon these timbers are mounted

track rails .13, which serve -to support a

wheeled drying truck (1ot shown) in a well

ditions referred to for securing the desired

_ o o ~ leach of the intermediate receptacles 18 by
Referring to the drawings, 1 designates as '
a whole an outer inclosure, the walls where-
- of are of suitable heat-insulating material so

Inside of the outer’

low the timbers 12 are srranged a plurality

of radiator coils 14; these ‘coils being desir-
ably, and as shown herein, formed of flat -
loops or turns of pipe arranged in-the same 70,
horizontal plane and supported upon suit-
able cross strips 15 spaced at intervals apart;

‘and 1n turn supported at their ends upon

ledges 16. | | .
17, 17 and 18 designate a plurality of open
trough-hke receptacles arranged to extend
transversely of, and resting upon the radiator
colls; these receptacles being spaced apart

79

and -desirably arranged to extend parallel
| with each other.

A steam pipe 19 is ar-
ranged to communicate with each of the two
outermost receptacles 17, and the recepta-
cles 17 are arranged to communicate with

80

means of. circulating pipes 20. A main
steam-supply pipe 21 communicates with the
inlet end of the radiator coils, while a similar
exhaust pipe 22 is connected with the dis-
charge end of said coils; all of these several
steam pipes referred to being arranged to en-

85

90

‘ter through the.side walls of “the kiln, as

shown clearly in the drawings. | ,

In the lower part of the kiln, and prefer-
ably arranged to rest upon a series of cross
timbers 23, 1s a series of condensers 24 , which 95
may be of any suitable construction so far as
the general scope of. the invention is con-
cerned, but are of peeculiar and novel con-
struction, as shown in the present instance.
HKach - condenser - unit consists of a metal 100
trough of relatively deep and narrow form,
and desirably made of such length as to ex-
tend across the principal width of the drying
chamber. I conveniently construct these
troughs 24 by bending up a rectangular sheet- 105

metal blank to form a deep, narrow U-shaped

trough, and then compress the end margins 25
together and unite them by solder, so as to
form a one-piece structure, as best seen in per-
spective view, Iig. 4. I preferably arrange 110
these condenser troughs side by side parallel '
with each other, and spaced apart by means

of space blocks 26, each having a thickness ap-

proximately equal to or slightly greater than,
the width of the trough; the series being ex- 115
tended entirely across the interior of the kiln
from side to side, so that the side walls sup-
port the outermost troughs and hold the en-

tire series from tipping laterally. When so
arranged, I can very readily lift out any one 120

‘of the troughs for the purpose of repair or
cleansing without disarranging the rest of

the series. - o
- In order to supply the several troughs with

“cooling liquid, I arrange a transverse feeder 125

trough 27, extending across the end of the

- sertes of troughs, and provided in its bottom
- with a series of outlet nozzles 28, one for each
of the respective condenser troughs. -
| let pipe 29 enters through the wall of the kiln 130

An in-
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and deélivers inte the distributing ‘trough 27. |

The several condenser troughs are intended
to overflow 1n ordinary operation, preferably
at all points along their upper margins, and
to this end their upper margins are arranged

~1n carefully disposed horizontal positions.

20

25

30

39

In order to dispose of the overflow, a drain

pipe 30 communicates with the bottom of
the kiln, which drain pipe may, if necessary,
be vrovided with a seal or trap 31.

in order to provide for a more ready de-.

scent of the heavy, moist atmosphece from
the drying chamber, the heating coils or ra-
diators and the condensers are made some-
what shorter than the transverse width of the
chamber, as best seen in Figs. 1 and 3, thus

leaving a more or less open space between |

the ends of the coils and condensers and the
opposite side wall. 5 -
in order to prevent the establishinent of a
pronounced upward current in any one part
of the dryving chamber, 1 provide a series of
baffle boards or plates, designated 32, whicl
are interposed between the condensers and

the radiator coils and so arranged that the

air will filter upwardly through the spaces
between the entire series. This insures an
even distribution of the rising warm air and
the longer retention of the charged air in the
vicinity of the condensers, besides preventing
the establishment of a distinct upward cur-
rent confined chiefly to that side of the dry-
ing chamber remote from the side where the
moisture laden atmosphere chiefly descends
to the condensers. . S
The operation of the kiln constructed as

. described will be evident from the foregoing.

40

45

The material being placed in the chamber

upon a suitable support, as, for example, a
wheeled truck, and the door closed, the heat
is applied through the steam coils or radi-
ators, thereby heating the surrounding air
and causing 1t to rise through the drying
chamber. '
troduced to the condensing troughs. The

vapor pans or troughs having been previously

filled with water, are supplied with a small

20

09

quantity of.steam through the pipes 19, and

the water in said troughs or vapor pans 17—18
being
heated by the radiators, begins to give oft a
supply of vapor. There being no escape at
the top of the chamber, the vapor generated

in the lower part of the chamber, and that.

expelled from the commodity being treated,
charces the air and causes the latter to de-
scend by gravity to the cooling chamberfilled
with the condensing troughs, where the air
gives up its burden of vapor and again rises
in its drier and re-warmecd condition. The

condensers are kept cool by the constant flow |

of cold water, which- passes off through the
drain pipe and trap.

ber.

At the same time cold waterisin-

thus heated, and also additionally

8

are provided for supporting the commodities

to be dried at various levels within the drying

chamber, and for supplying heat locally at
each of these levels. To this end a series of
radiator coils, severally designated 33, is pro-
vided; each coil being formed into a series of
horizontally-disposed flat loops substantially
like those shown in the previous figures, and
arranged to rest upon transverse supporting
bars 34, the ends of which are carried by
channel irons or other suitable ledge mem-
bers 35 secured to the side walls of the cham-
The several radiator coils are united in
series with each other to form a single closed
heating system; and with the uppermost 1s
arranged to communicate a steam -or hot-

water pipe 36; while with the lowermost ra-

diator coil is connected a discharge pipe 37.

“Across each of “the colls arranged within
the heating chamber proper are arranged to
extend a plurality of cross bars or supports
38, and upon these are 1n turn arranged sup-
porting slats 39, upon which the commodities
may rest; the arrangement being-such as to

65

70

80

89

support the commodities slightly above and

out of direct contact with the radiator pipes.

Of course, any suitable supporting structure

for this purpose may be substituted.

90

The operation of apparatus embodying

this modification is obvious, and need not be
described. It may be noted that in both
this modification and that previously de-

seribed the baffle-boards not only prevent.

the formation of distinet currents of air but
also serve as shields which prevent much of
the heat from the radiators reaching the
condensers. | -
i claim as my 1nvention:
1. In a drving apparatus, the combina-
tion of a substantially closed drying chamber
having insulating side and top walls, a series

of lquid- troughs constitutive condensers

arranged in the lowermost part of said cham-
ber, a series of baffles arranged in horizon-
tally distributed order above said condensers,

‘a radiator coil disposed in. horizontally ex-

tended position above said baflles, one or
more open water receptacles arranged in

juxtaposition to said radiator coil, and

means for supporting commodities in the
drying chamber-above said radiator and wa-
ter receptacle. -
2. In a drying apparatus, the combina-
tion of asubstantially closed drying chamber
having insulating side and top walls, a series
of liquid troughs constituting condensers
arranged in the lowermost part of said cham-

ber, a series of bafiles arranged m horizon-

tally distributed order above said condensers,
a, radiator coil disposed in horizontally ex-

tended position above:said ballles, one or

more open water receptacles arranged in jux-
taposition to said radiator coil, means for de-

In the modification shown in Fig. 6, means | livering steam into said open water recep-

100

105

110

110

120
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tacle or receptacles, and means for sSupport-
ing commodities n the. drying chamber
~above said radiator and water receptacle.

3. In a drying apparatus, the combina-
tion of a substantially closed drying cham-
- ber having insulating side and top walls, &
series -of open water troughs arranged in
horizontally distributed or
part of said chamber, means affording a reg-
ulated supply of water .
- closed radiator pipe arranged -in horizon-
tally distributed order in a zone above said
condenser troughs, a series of open vapor
troughs supported in proximity to said. radi-
ator coil, means for circulating heating fluid
through the radiator coil, means for dis-
chargmg steam into the contents of one or
more of said vapor troughs, and commodity
- supports arranged above the zone of the

vapor troughs. | -

4. In a drying .app
tion of a substantially closed drying cham-
ber having insulating side and top walls, a se-
ries of open water troughs arranged in hori-
zontally distributéd order in the lower part
of said chamber, means affording a regulated
supply of water to said troughs; a closed radi-
ator pipe arranged in horizontally distrib-

‘uted order in a zone above said condenser !
30 troughs, a series of open vapor troughs sup-

er in the lower’|

to said troughs, a.

aratus, the combina-

Y
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ported in proximity to said radiator coil,
means for circulating heating fluid through
the radiator coil, means for discharging
steam into the contents of one or more of

said vapor troughs, a series of baffles ar-
ranged 1n horizontally distributed order ex-

tending across the entire chamber and inter-
posed between the condenser troughs and

radiator pipe, and commodity supports ar- ‘_

ranged above the zone of the vapor troughs.
5. In a drying apparatus, the combina-

tion of a substantially closed chamber hav-

ing insulating side and top walls, a series of
condensers arranged in horizontally ex- =

tended order in the bottom of said chamber, 4t

a series of vapor generators arranged above

‘said condensers, a series of horizontally dis- -

posed closed heating coils arranged at a plu-
rality of levels throughout the drying cham- -
ber above said vapor generators, a heating
coll arranged in ‘proximity to said vapor

| ]‘gienera,tors, ‘means for- supplying cooling

uid to the condensers, and means for circu-
lating the heating fluid through the several
heating coils. | ' '

'~ GEORGE W. McMULLEN.
- Witnesses:
ALBERT H. GRAVES,
L. F. McCrra,
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