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UniteDp STATES

Patent OFrICE.

FRANKLIN DAVID CUMMER, OF CLEVELAND, OHIO, ASSIGNOR TO ELIZA E.
CUMMER, O SAME PLACE.

DRYING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 545,120, dated August 27,1895,
Anplicaticn filed March 5, 1886, Rerial No. 640,682, (No model)

To all whom it may concern:

Be it known that I, FRANKLIN DAVID CUM-
MER, a citizen of the United States, residing
at Cleveland, in the county of Cuyahoga and
State of Ohio, have invented certain new and
useful Improvements in Drying Apparatus;
and I do hereby declare that the following is
a full, clear, and exact description of the in-
vention, which will enable others skilled in
the art to which it appertains to make and
use the same.

My invention has reference to drying ap-
paratus in whieh heated air, coming directly
into contact with the material, is chiefly re-
lied on as the active drying agent, and the
invention is an improvement in the style of
drier disclosed in my application for Letters
Patent, Serial No. 506,856.

In the accompanying drawings, Figure 1 is
a longitudinal sectional elevation of my im-
proved- drier, showing the power - driving
mechanism at the rear instead of at the front
of the apparatus,as in Fig. 6, and having the
dual bearings at the rear instead of at the
front, and differing in .other particulars, as
will appear in the deseription further along.
Fig. 2, Sheet 2, is an enlarged sectional ele-
vation of the ends of the drier-eylinder and
the trunnions or spindles therefor with bear-
ings and driving mechanism, as shown in
Tig. 6. Tig. 2% is an enlarged detail of the
outer end of one of the rear spider-arms and
the rim integral therewith. Fig. 3 is a part
plain elevation and part longitudinal sec-
tional elevation of the drying-cylinder alone,
broken out at the middle, and showing the
arrangement of the ventilating-hoods in the
right-hand section and openings for hoods in
the left-hand section. Fig. 4 is an enlarged
cross-section of the cylinder on a line corre-
sponding te 3 3, Fig. 8, looking to the right
and showing the disposition of the hoods as
appears from that point. Iig. 5 is a perspec-
tive view of one of the hoods alone and con-
siderably enlarged over Fig. 3, so as to clearly
diselose its eonstruction. Fig. 6 is a vertical
central sectional elevation of a drierin which
the power is applied at the front of the ma-
chine. Fig. 7 is a front elevation of the

drier constructed according to the form in
Fig. 1.

Fig. 8 is a cross-section on a line

corresponding to ¢ a, Fig. 1. TFig. 9 is aver-
tical central sectional elevation longitudi-
pally of a modified form of drier, in which
the drying-cylinder is exposed to the outside
air for some distance at its front, as herein-
after fully described.. Fig. 9* is an enlarged
section of a portion of the cylinder exposed
to the outside air, as in Fig. 9. Fig. 10 is an
enlarged sectional elevation of one end of
the drying-cylinder and a modification of the
spindleand spider at therear,shown in Fig. 2.
Fig. 111is an elevation at right angles to Fig.
10, looking from line 2 z inward and appli-
eable as well to a corresponding view of Fig.
2. Fig. 12 is a view of a section of the rim
of the spider, shown alike in Figs. 2 and 10,
and disclosing a small section of the cylin-
der, looking on the edge of Figs. 2 or 1l
Fig. 13 is a longitudinal sectional elevation,
and Fig. 14 is a cross-section of a modifica-
tion of a furnace extension, as hereinafter
fully described.

In Fig. 11 have shown a longitadinal sec-
tional elevation of a complete apparatus con-
structed according to one style covered by this
application, and showing some features com-
mon to all the styles and modifieationsand va-
riations thereof. Thus, I have the revolving
drying-cylinder A, inclosed about its side
and top by wall B and at its rear by wall C,
and the plates or their equivalent D, immedi-
ately atthe rear of the cylinder and about
the spindle thereof. The said eylinderissup-
ported at its ends by extended trunnions or
spindles 2 and 3, projecting from the spiders
4 and 5 at the respective ends of the eylinder,
and each working in a set of bearings 7 and
8 wholly ontside theinclosures or walls of the
drier. It will be noticed that the eylinder A
is set slightly at an inclination downward
from front to rear, as seen clearly in Fig. I,
and the degree of inclination may be varied
according to the natare of the material to be
dried and the duration of exposure and treat-
ment it may require. This arrangement,
however, is not new in this application, and
is not claimed herein.

In the pending application above referred
to and in the invention prior to this im-
provement, no provision was made for admit-
ting heated air or the produets of combustion
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from the furnace I into: cylinder: A, except
through the rear end. of said: cylinder, nor
were there any means for modifying, temper:
ing, or regulating the degree of heat along

5 the bottom of said eylinder,exceptasthelarge
area or space.beneath said eylinder in said
old construection afforded room forexpansion

of the heat, or the admission of coolair into
said space gave a measure of changeor relief.

ro Experience has shown me thattheapparatus
really is incomplete in structure and imper-
fect and unsatisfactory in operation, as to
many of the materials to be dried, without
means interposed: between the direct heat

15 from the furnace aud the surface of :the ¢yl:
inder to limit'and. regulate the flow of heat

to each and every part of the eylinder, and
especially to the front part thereof, where the
raw and cold and frequently very: wet and
z0:pasty ‘and eoutrary: material ‘is: firsti dealt
with,.and where excessive heat would be lia-
ble to incrust or bake the material .on the
inner surface: of the ecylinder. These. and
other considerations which may be:obvious
25 have led to the changes and improvements
embodied in the present case to overcome
these difficulties, and which very materially
enhance the efficiency of the apparatus as to
certain materials, and broaden its utility so

3o:asto adapt: it to many others, thereby ena-

bling me to put materials through this drier
which no one ever before saw going suecess-
{ully through a mechanical drier or.drying-
machine of any kind. Specifically, therefore,
35 the improvements referred to embrace an
arch G, Figs. 1 and 8, which extends:from
side to side of the inclosing wall of eylinder A,
beneath the same, relalively, about the depth
shown, and runs from the arch or dome 10 of
40 the furnace proper to near the rear end of
said eylinder. Thearch G is numerously per-
forated with openings 12, scattered from end
toend and side toside thereof, and these open-
ings are of a size which will permit a certain
45 limited quantity of heat to pass through tothe
cylinder or heating-chamber 14 immediately
overthearch. Now,havingreachedthespace
or chamber 14, over arch G and beneath and
about the drying-cylinder, the heat envelopes
so the said cylinder and naturally seeks such
outlets as may be available. This bringsusto
another novel and valuable feature of my im-
provement. It has been found highly desir-
able, if not absclutely necessary, in the treat-
55 ment of many materials to introduce heat
more or less directly from the furnace into
the drying-eylinder between its ends, instead
of taking all the products of combustion or
heated air through the rear end of the eylin-
Co der, as formerly.

It may be stated for information and illus-
tration that the drying-eylinder generally is
thirty feetin length or thereabout, and hence
there is a travel of sixty feet from the furnace-

65 grates through tothe rear of the eylinder and
thence to the discharge end thereof. Ob-

viously thereare varying conditions in degree

and effect of the heat between the terminals
of thistravel,and in the old construction there
were no. means for varying, controlling; or
changing these conditions as different mate-
rials, or the same material at different:points
initstreatment might require. : :Thave, there-
fore, introduced the arch G:and the perforated
air-inlet  arch H ‘beneath; as hereinafter de-
seribed, and the hooded inlets or openings
into the-cylinder; as plainly shown in several
of the figures. These inlets consist ‘in ‘this
instance, Figs. 1 and 6, in a series of pref-
erably spirally-arranged openings’ 15 at suit-
ableintervalsinthecylinder between its'ends
and between the lifting-blades of the eylin-
der, and .overthese inlets on the inside of the
cylinder are the substantially elbow:shaped
hoods or guards 1, Fig. 5. ‘These 'hoods are
designed as eoverings aund heat-conductors
for the openings 15,50 that the Leat or heated
air may have a free and unobstructed flow
through ‘them, notwithstanding the presence
in the cylinder of a mass of tossed and trav-
eling material; which, without:such hoods or
guards; would unavoidably sift out through
the openings 15 and be: lost, hence, also, the
peculiar shape of the hoods with ‘the elbow
tarned preferably toward the front of the eyl-
inder in. the direction of the' draft 'and the
flaring month' and shieild 18. - With this con-
struetion  the: material - dropping onto the
hoods at the bottom of the cylinder is:shed
or thrown off, and :as a further safeguard at
the base of this flaring shield or mouth there
is a fine-wire webbing, gauze, or other suit-
able openwork diaphragm 20, which prevents
the longer material which may happen to
come within shield 18 from passing through
thehood intothe heating-chamber. Ofcourse,
the heavy draft orsuction through the hoods
is directly opposed to any such tendency, but
still the precaution of the diaphragm is
deemed necessary. Thehood L may be cast
or otherwise formed, substantially as shown,
and is bolted firmly to the cylinder over the
openings 15. 'In this instance the flaring
shield 18 is shown as made in aseparate piece,
bolted to the hood, and the diaphragm 20 is
secured between said parts. : These details
may, of course, be varied without departing
from the spirit of the invention.

Now as a farther feature of my improve-
ment and auxiliary to the arch G and the in-
lets through hoods L and to control tempera-
tures here and thore according to the many
varying needs of materials dried or the vol-
ume of heat at command, I provide for the
introduction of cool or fresh air, usually be-
neath the arech G, into the direct draft 25 for
the heat or products of combustion from the
furnace. This passage-way or flue 25 is formed
by the side walls of the furnace and the per-
forated arches & and II at top and bottom,
respectively, and the said arch H forms the
covering for the series of fresh-air chambers
a, b, ¢, d, and e, Fig. 1, beneath said arch.
Division-walls 27 separate these chambers,
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and each chamber has its own air-inlet 28,
controlled by a suitable gate or other device
to regulate the volume of air admitted or to
entirely cut off the air, if necessary. Oneor
more such chambers with one or more air-in-
lets each may be used,asneeded. Thisenables
me to throw more or less fresh air into the
products of combustion or volume of heat
from the furnace all along the line of travel

or at different points therein, as the needs of |

the work for the time being may demand, and
gives me complete mastery over the heat
whatever the immediate or prospective con-
ditions or requirements may be. I can fem-
per the heat at the front, at the middle, or
at the rear of the cylinder, and may have,
say, 2,500° at the furnace and not exceeding
150° or less entering the eylinder at the rear.
The possibilities of variation are atleast with-
in these widely-separated limits, and the pro-
duets of eombustion as they approach and
enter the rear of the cylinder may, indeed,
be almost whatever I choose to have them.
This comes, of course, from the admission of
fresh air, as described, and the gradual draw-
ing off of the hottest gases or greatest heat
through arch G and the hooded openings
15 in the eylinder and incidental conditions
and results flowing from or related to these
larger actions. Obviously, also, the diffusion
of heat and reduction of temperatures by ex-
pansion in larger areas here and there after

_ leaving the furnace has to be considered in
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‘caleulating for effects. o

1t should be understood that the foregoing
deseriplion and operation are based on the
supposition that the usmal fan, blower, or
like deviee O is present in the exhaust flue or
passage P at the front end of cylinder A,
so that there is constantly present a strong
suetion or pull in the said eylinder andinthe
hooded passages leading through said c¢ylin-
der. Broadly, this arrangement of fan or
blower is not new in this case and is disclosed
in the application referred to at the beginning
of this discription; but it is necessarily pres-
ent also as a faetor in this invention.

The eylinder A for most materials has lift-
ing-blades 50 longitudinally on its inside for
lifting and tossing the material, as in said
aforementioned application, and sundry other
details or features of construction not neces-
sarily developedatlength herein. The dried
material is discharged at the rear end of the
eylinder A into a trough 31, having a worm
or the like to convey the material out through
one of the side walls. This, too, is in the
other application.

Two leading modifications of the apparatus
are shown. The first is diseclosed in Fig. 6,
and comprises the power mechanism, which
in this figureislocated atthe frontof eylinder
A instead of the rear, as in Fig. 1. Having

reference, first, to the construction involved
in this change, we see at the rear of the cyl-
inder, Fig. 2, a tubular truonnion or spindle
32, having a plain interior and resting in a

sleeve-bearing 83, having trunnions on its
sides supported on the bearing-posts 35, as
in the above-mentioned applicaticn. This
construction of spindle 32 compensates for
any expansion er contraction in’ eylinder
A and by reason of the length thereof en-
ables me to locate the bearing outside the in-
closing-wall of the apparatus and away from

‘the heat. Integral with the spindle 52 is the

spider R, which supports the rear end of the
eylinder A and has a series of tubular or hol-
low arms 38, whieh open into the heating-
chamber about the cylinder and admit air,

70
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which comes in through the hollow spindle -

32, and an annular rim or band 37 unites the
ends. of said arms. The arms 36 project
slightly beyond the band 37, so as to have a
free discharge outside. The cylinder A and
spider R are fastened together by means of a
flanged ring 8, riveted or holted to the cylin-
der, and which is of such diameter as to just
overlap the band 87, and straps 39, fixed at
one end tocylinder Aand at the other toside
of arms 36, firmly unite all said parts. A
sleeve-40 incloses said spindle 32 within the
furnace and affords a housing therefor.

At the front, Figs. 2 and 6, an elongated
spindle 41 is used, and two bearings having
sleeves 42 and 43, resting on posts 44 and 45,
respectively; but sincethepower connections
are at this end the spindle 41 should rot be
permitted to slide in its bearings, and to pre-
vent such movement, as well as to prevent
sliding of the eylinder, I have put the bear-
ing 42 between shoulders 46 and 47, or their
equivalent,on the spindle. In this case, also,
the spindle41is formed separately from spider
T, but is made rigid therewith and operates
as if said parts were in one piece. The spi-
der T has arms 48, and rim 49 about the
onds of said arms and integral therewith.
This rim fits snugly within cylinder A and is
fixed thereto by straps 50 and rivets 51 or
some equivalent means. For convenience,
I so construct this band or rim 4% as to make
a close union with the annular base of the
supply-hood V, and to this end the said rim
is eontracted about its outer edge to provide
an inclined portion 52 anda flange 3 outside
thereof,and this flange overlaps a correspond-
ing flange 55 on the hood V. This or some
other substantially equal construction may be
used to effect so close a joint at this point that
the material fed into the cylinder will not leak
or work out at this point. Power is applied
through the large gear-wheel 56 on spindle
41, pinion 57, shaft 58, and bevel-gears 59 and
60, or other sufficiant power connections.

In Fig. 10 I show a moditication of the rear
spindle and spider for the eylinder, which
may be considered an extension of the prin-
ciple shown in Fig. 2, for securely and firmly
conneecting spindle and cylinder. In this
latter form the tubular or hollow spindle 62
has a sleave-bearing 63, as in the other case,
but is extended inward some distance be-
yond spider 64 and has an auxiliary or sup-
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plementary spider 65 integral therewith.
Connection is made between the eylinder A
and spider 64 by angle ring or band 66,as in

- Tig. 2, and the hollow arms 67 of spider 65
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‘wanted at this point.

through holes in the eylinder and about which
they are firmly secured by rivets. - This makes
an exceedingly firm connection of the parts.
Referring now to Fig. 9, T have a modifi-
cation of a still different character.
case the inclosing wall of the drying-eylinder
is set back from: the front end of the ecylinder
some distance, amounting to several feet in
a full-sized machine, and the front of thecyl:
inder is therefore exposed to the open air, or
at least removed from outside -heat, where ‘it
thusprojects beyond said wall. The object
of thisarrangement is to adapttheapparatus
to'be used in drying materials which other-
wise, possibly, could not be handled at all,
and which are of a pasty character and would
adhere to the surface of the cylinder and
parch and form a crust thereon if exposed at
once to so-hota surface as the cylinder has
at the front—in Figs. 1 and 6, for example.

But by first introducing the material toa com-
paratively cool surface.and subjecting it to

the volume of ‘heat passing through the eyl-
inder, it becomes prepared to enter upon the
hot surface with much less liability to ad-
here, orin fact none at all in many materials,
and which could not be handled in this way

“withoutthe initial and preparatory treatment

or surface digging this. construction affords.
The said eylinder-A’is supported on spindle
and bearings and is provided with -gear con-
nections, as in Fig. 1, except that in this ease
the rear spindle 68 is tubular and has hollow
arms 69,asin Fig. 6. Otherwise the eylinder
has the same equipments as shown in Fig. 1,
but the furnace-arch 70, corresponding to 10
in Fig. 1,is extended back toa point perpen-
dicular with the front end 71 of the cylinder
inclosing wall B, instead. of stopping at the
front end of the cylinder. A suitable ring 72
and certain other inclosing mechanisin (indi-
cated by 73) serve to bridge the otherwise open
space about the cylinder where the wall ter-

minates at 71, and any means that would -

make a elose joint and prevent the escape of
heat may be adopted. In thiscase, however,
the exposed front portion 75 of the cylinder
has a series of hooded openings 80, as many
as may be needed, and these have slides 8I,
Fig. 9%, to close them when fresh air is not
The ventilating-hoods
L are located between the elevating-blades
30, as plainly seen in Figs. 3 and 4, and be-
tween the angle 76 in the elbow, Fig. 5, and
the bottom 77 of the elbow there is the rela-
tive depth shown in said figure and which is
intended to correspond somewhat to the pos-
sible depth of the material at the bottom. of
the cylinder, it being desirable that, in any
event, the ountlet of the heods should be un-
obstructed as the said hoods come tothe bot-
tom, where, if anywhere, obstruction might
otherwise occur. I have herein referred to

Tn ‘this
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both ‘the parts G and H as arches, and 'so
they are, as here shown. - Obviously, however,
they may be made perfectly flatinstead of con-
vex and still serve the same purpose, but in
that case would require other means-of sup-
port.
be-adopted: ' :

In Figs. 13 and 141 show enlarged openings
85, eorresponding to opening 12 in Fig. 9, and
an asbestos -or like non-combustible board
86, with passages 87;arranged to register with
openings 85. © A rod 88-at the rearserves to
adjust the board or cover 86,and thus control
the flow of heat through thearch G Thesaid
board 86 operates-as-a valve, and any means
which will serve the same purpose may be em-
ployed. - So, also,may any suitable means be
employed to adjust the part 86.

A further modification in Figs. 13 and 14 is
the air-inletthrough the openings 90 into the
cylinder-chamber-above the arch G% . This is
intended to occur only when for any reason
it becomes desirable to reduee the tempera-
ture in said chamber more or less, and is sup-
plied to'said openings through the passages
92 in the furnace-wall having openings 94 to
theoutsideair. ‘A brickoranyothermeans for
temporarily closing openings 9+ will suffice
for this purpose, or an adjusting mechanism
of some kind ecan be employed.

I have mentioned 2,500° Fahrenheit as-a
commoun temperature at the furnace, and the
heat may ran from that to 3,000° as a regular
temperature, and yet not exceed 100° where
the apparatus. discharges -into the open air.
In fact, by my improved. construction T can

;7C

Other forms:-of construction also might -
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make the temperature here and there almost

anything I desire it to be, assuming that I
start with the degree high enough at the fur-
nace. Now, in order that the wide range of
uses to which my improved apparatus is
adapted may be fully understood I may men-
tion some of the materials it is now success-
fully drying and the varying conditions un-
der which it is doing the work. Thus take
distillers’ slops, for example. When these
slops come from a mash that is largely rye, it
isvery wet and adhesive and viscous, and the
same may be said of gluten and other mate-
rials of this character. IHence in the early
stages of drying it is desirable that this ma-
terial should not be brought in contact with
the walls of the cylinder when the cylinder is
in a heated condition, and therefore these and
similar materials should be surface dried, if
possible, before being brought in contact with
any heated surface in the drying-cylinder.
While these materials are in a wet condition,
large volumesof heat may be poured inamong
them as they areagitated, because the heat is
taken up by the moisture as it is evaporated
and the materials are not injured by the high
temperature of the gases and heated air that
are poured in among them; but as they be-
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come drier and drier they are the more easily -

injured by high temperatures. Consequently

it is desirable and necessary that as they be-
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come more dry they should be brought in con-
tact with lower temperatares.

In drying sulphate of soda, alam,and simi-
lar substances the material shonld be exposed
to very low temperatures at first, because the
sulphate of soda, according tothe amount of
moisture that it carries, will melt at about 90°
to 113° Fahrenheit. The alum crystals be-
come viscous and sticky at about 100° Fahren-
heit, and in a very short time will paste up
the wallsof any rotating cylinder. Therefore
in drying these materials, as stated before,
they should not be brought in contact with
anything excepting very low temperatures;
but they differ in their nature from distillers’
grains, gluten, brewers’ grains, and like sub-
stances in this respect—viz,that as the alum
and the sulphate of soda become more dry
they will resist higher temperatuares withount
melting or becoming viscous or sticky, and,
finally, in their dried condition may be heated
to very high temperatures without any in-
jury whatever. Nitrate of soda and carbon-
ate of soda erystals do not melt at suek low
temperatures, but correspond with the alum
andsulphate of sodain this respect-—viz., that
as they beecome drier they will resist high
temperatures without melting and can be
heated to high temperatures without injury.

The value of ochers, nmbers, and other pig-
ments is controlled very largely by their pe-
culiar hues or shades of color and must be
dried without being heated to anything but
very moderate temperatures; but the nature
of these pigments differs from any of the ma-
terials that we have described in several re-
spects. Tirst,they will not adhere to a heated
shell, while they will adhere and pack and
accumulate when being tossed around on the
walls of a cold rotating shell. Therefore,it is
desirable that as soon as these materials en-
ter the drier they should be brought in con-
tact with hot surfaces, and at no time duaring
the processof the drying must they be heated

beyond anything but very moderate tempera-
tures. Many of them must not be heated

above 150° to 200° Fahrenheit, while some of
them will stand 250° Fahrenheit.

Starch is another material that we dry quite
successfully, but owing to its fineness it is

.very inflammable and explosive in its dried

condition, and owing to the fact that at 150°
Fahrenheit it is converted into dextrine it
must be dried with eare. It differs, however,
from glutinous substances in not being vis-
eotis or adhesive in its wet condition, and it
therefore may bebrought in contaet with hot
surfaces as soon as it enters the drier, but,
as stated before, it must not be heated above
150° Fahrenheit at any time during the pro-
eess of drying. ‘

I have now described the nature of a few
of the many different materials this appara-
tus is sucecessfully drying in order to show
how necessary it is that a drier should be so
constructed that the heat used in connection
with it may be somanipulated and applied as

to enable the drier to handle the different
materials withount injuring them and without
pasting or sticking up the machine, as well as
meeting other conditions not herein enumer-
ated. '

It has been the custom to admit all the heat
into one end of a rotating drierand discharge
the heat and vapor which it liberates at the
otherend of the drierbut indrying materials;
which in their dried condition are injured by
high temperatures, I would be compelled to
generate only a very small amount of heat
for the reason that all of the heat enters the
drier, such as I have described, at one point.
Therefore, in order to increase the capacity of
the machine, as well as to be able to handle
all of the different materials in a reliable
way and modify my method of handling the
heated air and gases to conform to the differ-
ent patures of the materials being dried, I
have devised the apparatus herein set forth.
By this apparatus or machine,Tam enabled to
take in the heated air and gases at many dif-
ferent points through the shell as well asinto
the shell through its open end, and that I
may be enabled further to control the heated
air and gases so as to increase the eapacity
of the machine thereby, and also to dry the

materials successfully and withoat injuring -

them, I have placed the perforated arch un-
der the drier, as shown, and underneath the
perforated arch I also show another per-
forated arch, with the air-space underneath,
this latter arch divided by walls or partitions
into several chambers, and these chambers
have openings for admitting air in a regu-
lated way through registers or valves.

Now, to make clear the advantages that I
gain from the different constructions and ar-
rangements illustrated in the drawings and
herein described, I will say that in drying
materials which in their wet condition would
adhere to the inner walls of the drier if they
were hot I have a modified construction
which allows a portion of the frontend of the
shell to project outside of the areh or brick-
work, as shown in Fig. 9. I find that by
feeding these materials into the drier when
arranged in this way they do not have any
tendeney whatever to adhers to the inner
walls of the shell, because, although large
volumes of heat are passing through the drier
at the front end and through the material
that is being showered and fossed aboutin it,
still the heat is confined very largely to the
center of the drier, so that the moist material,
as it is brought in contact with the shell,
easily keeps the shell in a eool condition,
while the heat which is passing through the
shell and being brought in contact with the
material that is being showered and tossed

-about in it iscontinually drying the material.

with which it comes in contact, so that by
the time the material, as it moves rearward,
reaches the warmer parts of the shell, it be-
comes surface dried, so thatif doesnot adhere
to the warm surface. Now, if I was drying
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distillers” slops, gluten, and similar: viseous"

materials, which as they become drierbecome
less able to résist without injury anything
but moderate temperatures, I would so lo-
cate the area of: the openings in perforated
arch G, for example, and so locate the ad-
mission of the air into the chamber which
exists between the perforated arch G and the
_:shell that the temperature of the hot air and
gases as they would enter into the interior of
the:shell through the hooded openings which
are'made through the shell would be hotter
in.the forward end of the shell and would
gradually possess less and less heat toward
the rear end of the shell.: Thus to illustrate
I find that in drying such materials as I
have described, . I can: maintain 2,500° to
3,000° Fahrenheit in my furnace, and so ma-
nipulate and handle these hot gases by ex-
pansion and by mingling them with air; &e.,
that the expansion:chamber between the per-
forated arch. G and the drier-shell A, at the
doorward end of the arch, would be, say, 500°
IFrahrenheit, while at the same time inside of
the shell, at the point where this hot air and
gases would be admitted at 500° degrees Fah-
renheit thetemperature would not beover 200°
Fahrenheit, and then by taking the tempera-
tare of the hot air and gases in the expansion-
chamber between the perforated arch and the
drier rearward the temperature would gradu-
allydecrease toward therearend,sothatatone
point it would be 4007, at another point 300°,
at another point 200° and so on; and although
the heat was generated at temperatures ap-

proximating 3,000° by this arrangement and.

by manipulating the hot airand gasesand air
as described I am able to bring out the dried
materials reliably at temperatures ranging at
about 100° Fahrenheit, or even less.

I have carefully tested this machine and
method of handling hot air and the prodacts
of the furnace for several days, taking the
temperatures at different points each hour,
and have found that the dried material on
leaving the drier did not vary more than
10° in ten hours’ time. In drying glutinous
meal the lowest temperature in a ten hours’
run as it left the drier was 90° Fahrenheit
and the highest temperature as itleft the drier
was 100° Fahrenheit.

In drying sulphate of soda, alum, and simi-
lar materials—that is, in driving off the wa-
ter by crystallization—I use the same style
of setting that I have just described and
allow the forward end of the shell to pro-
ject outside of the selting and be uncovered.
“Then I manipulate the hot gases or heat
from the furnace mingled with air, so that
these materials, when entering the drier, meet
with hot air at such temperatures as will not

. melt the material being dried, and further
manipulate the hot air and gases that as the
material is gradually working rearward and
becoming more and more dry it will meet
higher temperatures. At last,then,the gases

and hot airinside of the boiler-setting would

be manipulated so as to give a result exaectly
the reverse of what is'wanted in drying glu-
tinous meal, distillers’slops, and similar mate-
rials. Thus,instead of aiming to admit heat-
ed air and gases through the forward portion
of the drier-shell and into'its interior at 'the
highest temperatures and gradually have the
temperatures lower toward the rear end, I
aim to admit the hot air aud gases into:the
interior of the shell through the forward por-
tion. of it at lower temperaturves and have
these temperatures increase as the hot'air
and gases are admitted through the more rear-
ward portions of the shell. ' Thus from the
time that the material in its raw condition is
delivered into'the drier it at first meets with
very low temperatures, and as it becomes more
dry it is brought constantly in contaect with
higher temwperatures. as it travels slowly to-
ward the rear or discharging end of the shell.
In drying ochers, umbers, and material of
that ‘eharacter, I admit them into a ‘shell
that is heated its entire length and which is
entirely inclosed, because, as stated before,
these materials have: no' tendency to adhere
to hotsurfaces. - Now asthese materials must
not be heated as arule above 225° Fahrenheit
I admit the gases through the walls of the
front end of the'shell or eylinderatithe high-
est temperatures, and as the material passes
rearward in ‘the shell T 'bring it in contact
with hot air and gases at constantly decreas-
ing temperatures, so that the temiperature of
the hot air.and gases between the perforated
areh G aund the drier-shell are less and less
toward the rear end of ‘the shell and are ad-
mitted through the shell at constantly de-
creasing temperatures, so:that at the rear end
of the shell, where the 'material is finally
dropped out of the machine in a dried con-
dition, the dried material meets with the min-
gled air and gases at such temperatures, ow-
ing to the expansion of the gases, as do not
injure the material in the slightest degree.
There is another great advantage following
from this peculiar construection of the drier
and of the brickwork which incloses ift, in-
cluding the perforated arch, &e., which may
be described as follows: Many materials when
in a wet condition can be showered and tossed
about and brought in contact with very rapid
currents of air and vapor without being car-
ried away, but these same materials when
thoroughly dried become very light and are
fioated off and carried away by very moderate
currents. It may be easily understood that
in the front end of the shell a current would
be established and maintained that would be
due to the cross-sectioned area of the shell
and to the volume of hot air and gases and
freed vapors that would be passing through
the front end of the shell, because at the front
end all the gases and vapor and air passout-
ward toward the fan and atmosphere, but as
the dried material passes rearward and be-
comes more dry it is being brought in con-
tact with cuorrents of less velocity, for the
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reason that only a small percentage of the:

heated air and gases reach the rear end of
the shell where the material has become thor-
oughly dried, so as a result of the constrac-
tion of this drier and the arrangementof the
brickwork which incloses it as these very
fine and light materials become more dry
they are brought in contaet with currents
which move at slower and slower velocities,
and for this reason I am able to use much
greater volumes of heated air successfully
than I would be able to use successfully
providing that all of the heat and all of the
air and gases were admitted into the rear or
discharging end of the drier-shell at the point
where the dried and light materials are de-
livered. Another advantage following from
this arrangement is that in proportion as I
am able to use larger volumes of air commin-
gled with the heat of the furnace I am able
to do my drying more economically, because
the vapors as they are freed are absorbed by
the heat and expanded air and earried off me-
chanically. '

With the large-sized machines I find that
I am able to vaporize fifteen pounds of moist-
ure with one pound of combustible. Owing
to the fact that rapid currents with this ma-
chine and furnace construction are brought
into contact with the wet materials only, I
am able to successfuily dry not only starch,
but very finely ground wood pulp, such as is
used for making paper and as an absorb-
ent for nitro-glycerine. In short, this con-
struction of apparatus enables me to dry in
a straightforward economieal manner many
materials which before could not be success-
fully dried mechanieally, and owing to the
faet that the machines have such a large ca-
pacity as a result of their construetion and
the mannerin which the heated air and gases
can be brought in contact with the material
I am enabled to do a very large amount of
drying in a very small space, so that in the
large paper-mills and starch and glucose
works, where room is very valuable, my ma-
chines may be employed, whereas if they
only had a moderate capacity and if they re-
quired a very large amount of space to do the
required work they, for this reason alone, even
if they did the work economically, could not
be successfully employed.

The peculiar arrangement of the  furnace
and construction of the machine enable me
to do three or four times as much drying ina
given space as formerly, and I am enabled
to do even as high as ten times as much work
in a given space as many machines are able
to do whieh are being employed where room
is not so valuable as to prohibit their use,

I claim—

1. In an apparatus as deseribed, the drying
eylinder open at both ends for the passage of
the material and the produects of combustion
in opposite direetions, inlet openings at inter-
vals through the side of said cylinder and
hoods or guards over said openings on the

inside of the ecylinder, substantially as set
forth. - :

2. The drying eylinder having an inlet for
the material at one end and an outlet for the
material at the other end and inlet openings
through its side, and hoods over said open-
ings on the inside of the said eylinder hav-
ing their direction of discharge substantially
parallel with the axis of the cylinder, sub-
stantially as set forth. -

3. The drying eylinder deseribed, having a
series of inlet openings through itsside,elbow-
shaped hoods over said openings on the in-
side of the cylinder,and lifting blades con-
structed to toss the material over the hoods,
substantially as set forth.

4, The ecylinder deseribed, having inlet
openings at intervals about itsside and hoods
over said openings of substantially elbow-
shape, and open work shields or diaphragms
in said hoods to prevent eseape of material
through them, substantially as set forth.

5. Thecylinder described, having aseries of
openings through its side, and elbow-shaped
hoods over said openings on the inside of the
eylinder and having flaring discharges, sub-
stantially as set forth.

6. The cylinder described, having longi-
tudinally arranged lifting blades on its in-
side, and a series of inlet openings over its
surface between said blades and hoods over
said openings having necks to raise the dis-
charge above the floor of the cylinder and
curved at their top to discharge in the direc-
tion of the end of the cylinder, substantially
as set forth.

7. The drying cylinder open at both ends
for the passage of the material and the pro-
ducts of combustion in opposite directions,

and having inlet openings through the side of

the eylinder, substantially as set forth.

8. The combined furnace and walled cham-
ber for the drying cylinder, and the drying
cylinder therein open at both ends and ar-
ranged in the line of draft and having cov-
ered inlet openings between its ends and a
device at the front of the said eylinder to
stimnlate or augment the nataral draft
through - said eylinder, substantially as seb
forth. .

9. The apparatus described, comprising a
furnace and a drying eylinder set into the
line of draft from the furnace and open at its
ends, and a perforated arch between the said
cylinder and the line of draft from the far-
nace to the rear of the eylinder, substantially
as set forth. .

10. The furnace and the perforated arch
forming a continuation of the furnace arch,
and a revolving drying cylinder above said
perforated arch and open at itsends to allow
draft through the same, substantially as set
forth. ;

11, The furnace and the perforated arch
beyond the furnace overthe line of draft, and
a drying cylinder set into the line of draft
above said perforated arch and provided with
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covered openings to admit heat into the cyl-
inder about its side, substantially asset forth.

12. The furnace and the drying cylinder
set into the line of draft therein, and provided
with ‘a series of hooded inlet’ openings be-
tween its ends, and a perforated arch extend-
ing substantially parallel to said eylinder be-
neath the saime and separating the eylinder
from the direct draft from the furnace, sub-
stantially as set forth.

13. The furnace, and the perforated arch
forming an extension substantially of the arch
of the furnace, in combination with the open
ended revolving drying eylinder set into the
line of draft aud havmcr its side provided
with a series of inlet openings, and elbow
shaped hoods over said openings, substan-
tially as set forth.

14. The furnace and the perforated arch
extending beyond the same toward the rear
and fonmnfr the covering of the line of draft
and a perforated air 1nlet arch beneath said
line of draft, substantially as set forth,

15. The furnace constructed for a drying
apparatus, the drying cylinder therein and an
air inlet arch beneath said cylinder perfo-

rated at intervals for the passage of air, where-
by the temperature of the products of combus-
tionisreduced asairisadmitted,substantially
as set forth.

16. The construction described, consisting
of the furnace proper, the pa1a11e1 pelforated
arches forming the draft passage from the
furnace between them, and therevolving dry-
ing eylinder set into the line of draft above
said arches, substantially as set forth.

17. The farnace and the two perforated
arches, one above the other, and having the
draft passage between them, and mechanism
to regulate the flow of air through the lower
arch, substantially as set forth.

18. The furnace deseribed, the parallel per-
forated arches and air 1nlets to the lower of
said arches in combination with the open
ended drier eylinder above said arches in the
line of draftand having hooded inlet openings
about its side, substantmlly as set forth.

19. The furnace and the two perforated
arches, the drying cylinder set into the line
of draft above said arches and having open-
ings about its side, and hoods over said open-
ings having their discharge directed toward
the front of the eylinder, subbtantlally as set
forth.

20. The furnace proper and the draft pas-
sage from said furnace having perforated

arches above and below the same, a cylinder
in the line of draft above said arches and
open throughoutits length, hooded inlet open-
ings in said cylinder and a device to produce
artificial, draft through said eylinder, sub-
stantially as set forth.

21. The furnace and the revolving drying
cylinder set into the line of draft therefrom
and having inlet openings about its side and
hoods over said openings, means at the front
of said eylinder through which the material
to be dried is fed thereto and means to pro-
duce an artificial drdft through the eylinder
and said hoods, substauntially as set forth.

22, The apparatus described, comprising
the furnace and expansion chamber, the dry-
ing eylinder in said chamber and having its
front end exposed outside said chamber and
hooded openings in the portion of the cylin-
der within said chamber, substantially as set
forth.

23. The construction described, consisting
of the furnaceand the expansion chamber and
a perforated arch beneath said chamber, and
a cylinder having its front end projecting
outside of said chamber and means to feed
the material to be dried to said ey lmde] snb-
stantially as set forth.

24. In a cylinder of the kind descubed a
tnbular spindle or trunnion and tubulararms
radiating from said spindle and an open pas-
sage thloufrh spindle and arms to admit air,
substantlallv as set forth.

25. The cylinder in combination with the
combined tubular spindle and arms and the
band integral with said arms, said parts con-
nected, substantially as set forth.

26, The furnace and the arch over the pas-
sage way therefrom provided with openings,
and means to control said openings, substan-

tially as set forth.

27. The furnace and the perforated arch

to the rear thereof over the passage way, and
a sliding part of non-combustible material to
control the said perforations, substantially as
set forth.
- 28. The furnace havmw a perforated arch
at its rear and a chambel over said arch hav-
ing air inlets at itsside, substantially as set
forth.

Witness my hand to the foregoing speeifi-
cation this 26th day of February, 1895.

"FRANKILIN DAVID CUMMER.

Witnesses: '

RICHARD J. GOREY,
I. T. FISHER.

6o

65

70

75

8o

Q0

95

105

—

€5




Letters Patent No. 545,120,

imer in

Discla

DISCLATMBER.

545,120.— Franliin David Cummer, Cleveland, Ohio. Dryixe APPARATUS. Patent
dated August 27, 1895. Disclaimer filed February 9, 1912, by the assignee,
The 7. D. Cummer & Son Company.

Enters this disclaimer

*“To that part of the claim in said specification which is in the following words,
to wit:

““7. The drying eylinder open at both ends for the passage of the material and the
products of combustion in opposite directions, and having inlet openings through the
side of the eylinder, substantially as set forth.

8. The combined furnace and walled chamber for the drying cylinder, and the
drying cylinder therein open at both ends and arranged in the line of draft and
having covered inlet openings between its ends and a device at the front of the said
cylinder to stimulate or augment the natural draft through said cylinder, substan-
tially as set forth,

9. The apparatus described, comprising a furnace and a drying cylinder set into
the line of draft from the furnace and open at its ends, and a perforated arch between
the said cylinder and the line of draft from the furnace to the rear of the cylinder,
substantially as set forth. - :

“10. The furnace and the perforated arch forming a continuation of the furnace
arch, and a revolving drying eylinder above said perforated arch and open at its
ends to allow draft through the same, substantially as set forth.”

[OFF1ciaL GazeTrE, February 20, 1912.]




