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Lo all whom it may concermn:

Beit known that I, FRANKLIN DAVID CUM-
MER, a citizen of the United States, residing
at Oleveland, in the county of Cayvahoga and

5 otate of Ohlo, have invented certain new and
useful Improvements in Mechanical Driers;
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

io the art to which it appertains to make and
use the same, |

My invention relates to mechanical driers,
and the invention consists in the construction,
combination, and arrangement of parts, sub-

15 stantially as 'shown and described, and par-

ticularly pointed out in the. clalms
- In the accompanying drawings, Figure 1 is
a sectional elevation of a'meehanieal drier
constructed according to one of my.original
20 conceptions of the invention of a drier with
a revolving drying-cylinder. FKig. 2, Sheet 2,
1s an enlarged elevation of the rear énd of

showing especlally the spindle of the shaft

28 and two adjustable bearings, as hereinafter

fully described. Iig. 3, Sheet 1, is an end

elevation of the rear spindle and its rear ad-

justable bearing and support. IKig. 4 is a

‘horizontal section on line x, «, Fig. 3, looking

30 down. FKig. 5 isa cross-section of the drying-

cylinder shown in Figs. 1 and €.

longitudinal sectional elevation of a section

of cylinder as seenin Fig. 1, enlarged. Figs.

7 and 8 are longitudinal elevations of modi-

35 fied forms of eylinder; and Figs. 9 and 10 are

a cross-section and side elevation, respec-
tively, of still another modification.

By the foregoing figures it will be seen that

- this invention belongs to the class of driers

- 40 in which the material dried i1s carried in a

stream or volume through the drying-cylin-

der, while the produects Of combustion from

a furnace or other f re, or the fire-gases, pass

through the cylinder in the opposne dlrec--

45 tion, and the material is agitated and ex-
posed in the Immediate presence of the dry-
ing agent. This distinguishes the drier from
the class in which the matelml 1s shut up in

~ the drying-cylinder until its tr eatment is com-

5o pleted and it is replaced by another charge
or quantity to be dried in like manner :;md

Fig. 6 is a

r

|

ing needs during the drying process.

also from the class of driers wherein the heat
18 applied only to the outside of the cylinder
or other receptacle and the fire-gases do not
penetrate or touch the material during the
entire operation. In this drier contact of the
hot gases from the fire with the material is
of the very essence of the invention, as is

55

also the movement of the material in a St1 eam

or current, like a flowing stream of water,
and the application of the drying agent to
the stream across its path at successive stages
and in more or less modified form, accor dmﬂ
to the nature of the material and its ehanm

Of
course & great variety of materials may be

treated in a drier of this kind, as is now well .

known to those skilled in this art, and there-

60

fore an enumeration of such materials is not

deemed necessary in this case.
Referring now to Iig. 1, we have a drying
apparatus comprising a suitable furnace A

| or other source of heat, a walled-in cylinder-
the furnace and the drylng-cylinder and

chamber B, and a drying-cylinder C, set into
said chamber at more or less inclination, as
usual. In drying most materials it is desir-
able to enter the c¢ylinder C through its side
rather than to traverse the cylinderits entire

| length with thedrying agent, and to this end

1t is my practice to provide suitable openings
at intervals through the shell or side of the
cylinder—for example, as seen in Fig. 1—
although,of course,justsuchopeningsasthese

75

30

or theu equw&lenb might be made so as to be -

continuous from end to end of the eylinder,
or more or less numerous, here and there, or

of larger or smaller size, as might be deemed

best, the nature of the material and its con-
ducet under treatment helping to determine
what is best in any given case. Kor present
purposes a series of belts of openings 2 aft
somewhat varying intervals serve my pur-
pose, and by admifting relatively more heat
at whatis here the front end of the cylinder,
where the material has most moisture, I re-
duce the degree and the volume of heat which
flows toward the rear end of the eylinder. In

other cases I might want to reverse this ar-

rangement and take the greater volume of the
drying agentinto the cyhndel nearer its other
end. 1 desne it to be understood, therefore,

sl
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that thé mere disposition or eapa,elty of the |
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sald openings or passages 2 is not material for | and are wide enough to prevent the material
- the purposes of this presentation of the in-

vention.

Referring to Fig. 6 it will be seen that the
openings, holes, or passages 2 are formed by
punching the shell or wall of the eylinder for
this purpose, and the said holes 2 may be of
any desired shape and size and number. In
this instaunce these holes are oblong, running

lengthwise of the cylinder, and are guarded

or covered on the inside of the cylinder with
circular plates or shields . These plates or
shields conform to the interior of the cylin-
der and are secured thereto by rivets, prefer-
ably, or other means, and are bent or fash-
iloned 1n cross-section so as to have two di-
ameters, one through which they areriveted
in place and the other and smaller diameter,
but wider portion in this instance, which
stands apart from the surface of the ecylin-
der relatively about as shown and covers or
guards the openings 2. The said guards or
shields If are purposely projected with their
free edges toward the discharge of the cylin-
der, so that the material will pass over them
and not feed or fall through the openings 2.
Of course the fact that there is considerable
draft or suction through openings 2 from the
outside will contribute to keeping the mate-
rial in the eylinder; but this is not enough,
especially with heavy materials or where the
material 1s excessively moist.

I have here shown one way of constructing
and securing the shields I'; but other ways
are obvious and may be adopted and come
within the present invention. So, also, may
there be other ways of providing inlet or
draft openings through the shell of the cyl-
inder—as, for example, in Fig. 7. In this
construction theshell of the cylinderis made
In sections 3, separated at their ends more or
less, as shown, and shields or guards G, like
guards I in IFig. 6 in design, overlap or
bridge the intervening space and serve to
make the cylinder operate the same substan-
tially as in Fig. 1. To make this construe-
tion practical I employ lap-strips H on the
outside of the cylinder, riveted to the respec-
tive sections of the cylinder, and these strips
are sufficient in number and strength and
length to perfectly and rigidly connect the
If desired, some of these
strips might run the entire length of the cyl-
inder, as in Kig. 8§, where all the lap-strips 5
run the full length of the ¢ylinder. The open
spaces between said strips constitute the draft
passages or openings into theeylinderin both
Figs. 7 and S.

Ifigs. 9 and 10 disclose a further modifica-
tion, in which the drying-cylinder is shown
as constructed in sectionslongitudinally,each
of which inclines inwardly and overlaps the
next adjoining section at each edge, first on
the outside and then on the inside. This

leaves a longitudinal inlet-passage for the
hot gases and air between each two sections,
and they overlap far enough on the inside

#

firmly riveted thereto.

being treated from dropping or working out

through these passages. The cylinder i1s of
course rotated in the direction of the arrows,
Fig. 9,cs0as tokeep the passages clear. These
several sectionsaare united and firmly bound
together into a perfectly rigid structure by
I-shaped or flanged pieces ¢, which are more
or less numerously arranged between the
overlapping portions of said.sections and
Suitable heads form
the ends of the cylinder thus constructed,
and in all other respects the cylinder can be
nused, as are others of my invention.

‘These several different constructions are
simply given asillustrations of the invention
and not as conclusive thereof. Indeed a
oreat number of additional modifications
might be suggested which would serve the
same purpose; but more are not deemed
necessary at this time. I however prefer to
make the shell or cylinder in continuous
sheets, each sheet to be as long as the cylin-
der and the cylinder to have no seams or
joinings except along the sheet-lines, and I
prefer to join thesesheetsin eylindrical form,
so as to form the cylinder by means of con-
tinuous lap-strips, as in Fig. 8. In that case
there may be one continuous opening between
the lap-strips 5, or there may be a series of
openings, as in Fig. 1. This simply shows
how much these minor constructions may be
varied and come within the invention.

Referring now to the mountingsof cylinder
C, as seen in Fig. 1, H represents the spindle
or shaft of the eylinder, having two bearings
6 and 7 in separate supports K and L. The
inner bearing 6 has trunnions resting on or
in the support K, on which there is a free
rocking motion for the bearing, as the ad-
justments of the axle H' may require, and the
outer bearing 7 is vertically adjustable by
means of set-serews 9 and 10 above and be-
low, after the manner seenin Fig. 2, at the
rear bearing therein, and these screws each
engage the sald bearing 7 indirectly through

the bearing-pieces 11 and 12, engaged by said

screws and engaging the bearing 7, substan-
tially as shown. This or an equivalent con-
struction of parts may he used to adjustand
support bearing 7. It will be noticed that
the immediate support for bearing 7 is an eye
N, engaged by pieces 11 and 12 on somewhat;
rounded bearing and having ears 14 to guide
1t on the supporting-frame L. At the front
of cylinder C are two other bearings O and P
for shaft R. The adjustable bearing 7 at the

1 rear of the machine may be used for sustain-

ing the other three bearings of the cylinder
Coranyoneof them. My custom has been to
place under the sole-plates of each of these
bearings a plece or pieces of wood or other
suitable material, so that by these means I
could give said bearings more or less eleva-
tion, according to the number or size of such
pieces retained or removed, and thus I eould

| elevate or lower cach end of the machine and

70

75

30

go

- IQO0

105

I1O

115

120

125

130




IO

20

25

30 admission of hot gases, a,nd passages. from |

633,123

oive any desired angle to the shafts; but by
means of the present construction I can ad-
just the shafts accurately so that the center
line of each shaft will be in accurate aline-
ment with the center line of the cylinder.

It will be noticed that the guards or shields

F and G are so reduced in diameter as to
. leave space between them and the holes or

openings for the draft which they cover, so
that the draft can pass the guards or shields
to the inside of the cylinder. The guards
project, as here shown, in a plane substan-
tially parallel to the axis of the ¢ylinder and
the shell, and in both the views an annular
space 18 formed between them and the shell
for the passage of the hot gases in which the
cylinder forms the outer wall of the passage
and the shield the inner wall. If the inlet
holes orpassages bein a belt, as herein shown,
a single guard ring or shield suffices for all.

What I celaim as new, and desire to secure
by Letters Patent, 15—

1. The dryving-cylinder having inlet-open-
ings betweenits ends for hot gases,and shields
for said openings forming the inner wall of a
draft-passage from said openings to the inte-
riorof the cylinder,substantially as desecribed.

2. Thedrying-cylinder provided witha sue-
cession of openings through its side for the

said openings to the inside of the cylinder
having covers projected substantially paral-
lel to the axis of the eylinder, substantially
as described.

3. The cylinder substantially as described
having inlet-openings between its ends and
passages from said openings to the interior of

‘the cylinder having the shell of the cylinder

forming the outer “wall thereof and inside
coverings substantially parallel to said shell,
formmﬂ' the inner walls of said passages, sub-
sta,ntmlly as described.

4. The drying-cylinder having one or more

belts of inlet-openings thmuo*h its side, and

a single shield or cover inside the cyhnder
Opposite each belt of openings, and substan-
tially parallel to the shell of the cylinder,

-substantially as described.

5. In a rotary drying-cylinder a series of
holes in the shell of said cylinder, and an
overhanging flange above said holes open
toward the discharge end, substantially as
described.
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Witness my hand to the foregoing specifi-

cation this 16th day of February, 1897,
FRANKLIN DAVID CUMMER.

Witnesses:
H. T. FISHER,
H. E. MUDRA.
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