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To all whom it ma,g; concern.:

Be it known that 1, GEorgE GRINDROD,

. "a citizen of the United States, and a resident
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of the city of Oconomowoc, in the county of

Waukesha and State of “’1sconsm, have in- -

vented a' new and useful Improved Appa-
ratus for Drying Materials, of which the

following is a fu]l clear, and exact descrlp-'

tion. .
This 1nvent10n relates to an 1mproved
apparatus for drying materialsy »and has for
its primary object to provide a simple and
effective heat distribution means whereby a
surface may beheated to a theoretlcally
uniform temperature throughout its area.
~In the operation and control of many

- manufacturing processes it 1s necessary to

accurately determine at various stages of
the process the moisture or volatile constitu-
ents of the material being treated. -This is
usually a.ccomphshed by drying accurately
weighed portions of the material on a plate
heated to a suitable temperature. . Generally
in the drying of portions of organic prod-

ucts, ‘such as condensed milk, where some..

decompos1t10n of the solids takes place, the
unknown sample is dried, together with a

sample of known composﬂ;lon, which latter

acts as a control,- and the results are cor-
rected according to the value obtained from
the control sample. In order that accurate
and reliable results may be obtained, it is,
of course, essential that the two samples

- shall be subjected to precisely the same treat-
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ment and at the same temperature.
Heretofore 1y the practice of the art elec-
trically heated plates large enough to accom-
modate a number of sample dlshes ‘have been
used. These plates are arr anged either in
the open air or in vacuum chambers or ovens:

- Tt is desired that.there shall be such a dis-
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tribution of the heat over the area of the

plate that each unit of the surface area will .

be at exactly the same temperature as every
other- unit of area, so that the dishes on the
plate will receive exactly the same amount
of heat, to within a fraction of a degree F.

‘Such electric heating for the purpose de-

seubed has heretofore been almost uniyersal
because it seemed to give .a better uniform
heat distribution than any- other means.
But electric heating has been found to. have
certain disadvantages, among which the fol-

‘lowing may be enumerated.

. First, it is expenswe, constltutmo a con-

plate.

siderable item of expense in factories where.
large numbers of such drying tests must be
contlnuously made.

Secondly, the temperature of the electmc
plates varies as the voltage supplied, Whlch,
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with the current usually available, is fre-

quently as hlgh as 10%, whereas uniformity
to within .1%.1is.desired. Especial and some-
what complicated means of thermostatic con-
trol are therefore necessary, or else constant
attention and regulation by hand is required.

Thirdly, while-it is possible to.so dis- '

tribute the resistance in an electric plate as

to secure nearly. uniform heating, this uni-

- formit,
f

has been found to be only temporary
since the resistance wires tend to crystallize
and increase resistance in spots.
normal condition results:in the creation of
hot spots on the surface area of the plate.

“Heretofore steam has not, be(j used- for

cause of the difficulty in effectin
distribution of the heat to the surface bein
heated, by means of a vapor or other liqui
heatmg medinm. It was usually found that

.there would be a higher degree of heat at
-the middle of the plate and “at the point of

inlet than at the coiners and the edges of the

enced when a radiator like piping was in-
serted within the hoHow plate, viz, that the
inlet point would be much “hotter. than the
outlet.
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This ab- .
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.this purpose to any appreelable extent be- °
a uniform ~

- The same trouble was also experl- o
85

My present invention' therefore consrsts '

in the provision of an improved means for
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equalizing the distribution of heat from .

steam, water or other vapor or liquid heating
means to the surfdce of the.plate being heat-
ed, so that the temperature over the entire,

»sulface area of the plate will be exactly the

same at all points. In other words, by means-
of the present improvéd method T have se-
cured a distribution of the heat to the plate
surface ~which is theoretically uniform,
whereas the heat distribution obtained by
electricity or other means heretofore em-
ployed is only approximately uniform..
_Having the above and other-objects in"

.view, the invention consists in the improved

method and apparatus for the distribution

form, constructlon and relative arranvement
of the several parts of such apparatus as -

- will be hereinafter more fully described, il-

1ustrated in the accompanymg drawmgs and
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of heat, as above characterized, and in the -
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subsequently mcorporated in the sub-joined
claims. :

In the drawings Whereln T have disclosed
several pr actical embodiments of apparatus
through the medium of which the present
1nventmn may be successfully practiced,

.and in which similar reference characters

designate couespondm«r parts - throughout
the several views:—
Figure 1 1s a top plan Vlew/ of a hot plate

such as is generally used in drying processes,

to which T have above referred.
Figure 2 is a bottom plan view of the plate
1llustmt1n0 the arrangement of the double

“coil heatmg pipe therein.

Figure 3 is a longitudinal @ectmn taken

- on the line 3—38 of Flgure 2.
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- plate may be of any other desired polygonall
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-more - paltxcul.nly to Figures 1, 2 “and 3

Figure 4 is a top plan view part]y broken
away, illustrating another embodiment of
the apparatus

Figure 5 is a bottom plan view, the outer
steam tube being in section. .

Figure 6 is a longitudinal section taken
on the line 6—6 of Flgme 5.

Referring in detail to the drawings, and
thereof, 5 designates the top of the hot plate
which, as herein' shown, 1s provided with
marginal walls or flanges 6. I have illus-
trated this plate as of rectangnhu construce-
tion but it is, of course, obvious that the

shape or of circular form in plan.
Within the hollow hot plate and between
the marginal flanges thereof the heating pipe

or tube generally designated by the numeral

7 is arranged.. This pipe is bent upon itself
at its central portion, as shown at 8, and

" from this point two sections of the pipe are

extended in spaced par allel velation to each
other in the form of reversed bends or coils,
as'at 9, the longer dimensions of said coils
plefelably, though not necessarily, extend-
ing ]onmtudmally of the hot plate. The two
ends of the pipe 7 are extended through one
of the marginal end flanges 6, and it may
be assumed for the purposes of this ex-

. planation that the steam, hot water or other
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vapor of fluid heating medium has its in-
let to. the circulating coil 9 through the
pipe or tube end'10, and its outlet th10ugh
the end 11 of the pipe, as indicated by the
Arrows in Figure 2. ~After the heating pipe

7 has thus bee
pl.ue, the hollow plate ‘between the flanges
6 is completely filled with a metal of hwh
heat conducting capacity.

In practical operation it will: be apparent
from the above descrlptlon that the steam

_or other heating fluid .in ‘traversing its
course through the tube or pipe 7 repeatedly -

parallels itself in its- passage in and out
through the pipe coil. Therefore, if the in-
going fluid has a temperature of 230° F.,

and the outgomg ﬂu1d has a temperature of

-{ubes.

arranged within the hot -

1,562,220

210° F., the temperature at the middle of
the tube or pipe, or at the point 8 will be
220° F., and at the ends of the tube the

tempemtmeq of the ingoing and outgoing.

fluid equalize each othor, so that the tem-
perature transmitted
above them is exactly. the ,average of the

temperature inside of the palallel tube sec-
or 920° F. Tt is evident that all other

tions,
points throughout the length of the double
pipe or tube coil will show the same out-
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through the plate

({3

ward temnperature, since the temperature

transmitted is the average of the ingoing
and outgoing tempemtuleq of the fluid-cur-
rents, and at all polits these averages are the
same. Thus, in this manner it is seen that
a theoretically uniform distribution of
temperature to the surface of the plate is
obtained.’

In Figures 4, 5 and 6 of the dlawmgs I
have, illustrated another embodiment of ap-

paratus in which the same principle of par-

allel heating currents is employed. In this
case I use. inner and outer tubes 12 and 13
respectively, the said tubes being coiled to-
gether long1tud1nally within the hollow
plate, as at 14. The end 15, of the large
outer tube terminating within the hot plate
is closed, while the adjacent end of the inner

tube 12 1s open. If desired these tubes may

be formed in a series of separate sections and
umnecfed by suitable elbows or return bends,

“In this ‘modified construction of the ap-
paratus it may be assamed that the steam

or other heating fluid enters through the-

inner pipe or tube-12, and. traverses the
several coils on this’ tube

‘being finally
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emitted from the end.of Sd,ld tube into the -
closed end of the outer tube 14. From this

point the fluid"travels in a reverse direc-
tion between the walls of the outer and inner
However, it is manifest that if de-
sired -the steam -or other fluid may enter
through the pipe 13 and return through the
inner pipe 12 In either case the differences
in temperature between the ingoing and out-

going currents are equalized and the tem-

perature 'transmitted -outward is the mean
of temperatures of the ingoing and outgoing
currents. -This mean temperature is neces-
sarily the same throughout the léngth of
the double tube.

It is not essential that a hollow plate

of-the type referred to shall be used, as the.

heating tube .or tubes may be placed be-
neath a metal plate upon Whlch the metals
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to be heated are arranged, or the heating -

“means may be embodied in the plate struc-

ture by casting .or otherwise- formlng the
plate around the tube.

While, as previously stated, my invention
has for its primary purpose to provide a
means . for “uniformly heating samples of

- materials which are to be tested for their

vblatlle content another purpose of thls
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. . L]
invention is to provide a means for uniform-
ly drying various materials in larger quan-

" tities than has heretofore been possible, and

for providing uniform temperatures at other
5 places degired. Thus my improved method
of heat distribution, as above described, is
especially applicable to the drying of ma-
terials in a vacuum shelf drier, especially
where the materials are of organic nature,
10 and the drying temperature must necessarily
be uniform througgleout the drying area.
“The invention is also readily applicable to
rotary, vacuum ' and atmospheric driers
where it is desired to maintain a uniform
15 l&eat temperature within the drying cylin-
er. - : : .
From the foregoing - description con-
sidered in connection with the accompany-
‘ing drawings, the eonstruction and manner
20 of operation of the several described em:
bodiments of the apparatus, as well as the
practicil advantages residing in my im-

proved method of heat distribution. will be

readily understood. It will be apparent that
25 by the use of steam or other vapor or fluid

heating medivm for such purposes, the cost.
of maintenance and operation, particularly

in cases where such drying processes are em-
ployed on a. large scale may be materially
30 reduced. - - - :
, Another important consideration resides
in the fact that the uncertainties accompany-
ing the use of electrical means in such dry-
ing processes is entirely obviated, and higher

“the same plane and adjacent to each othex.

8
efficiency, productive of more accurate and 35
reliable results, is obtained. o

While I have disclosed in the accompany- - -
ing drawings several possible constructions
of apparatus for accomplishing the intended
purpose, it is, nevertheless, to be under-
stood that the apparatus may also be ex-
emplified in numerous other alternative con-
structions. Accordingly I reserve the privi-
lege of resorting to all such legitimate
changes as may be fairly embodied in the
spirit and scope of the appended claims.

‘What I claim is:. '
_1.” A heating plate provided with a con-
tinuous conduit arranged in fixed relation
to the surface of said plate and proximate
theréto, and having a series of inlet bends -
and a series of retutn bends extending
longitudinally of said plate, the correspond-
ing bends of each series being arranged in
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9. In combination with a hot plate, means
for. heating the surface of said plate to a

_uniform temperature throughout its area

consisting of inner and outer pipes formed
into a heating coil and’ arranged in prox-
imity to said plate, said pipes constituting a
continuous circulating means for a fluid
heating medium entering through one of
the pipes and leaving through the other
pige. ’ :

n

: Y
testimony that I claim the foregoing

GEORG

‘as my invention, I have signed my name..
y S B GRIND

GRINDROD.
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