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——

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

DRIER.

SFECIFICATION forming :Qa,rt of Letters Patent No. 545,121, dated August 27, 1885,

Application filed April 16,1895,

o .

To all whom it may concern:

Be it known that I, FRANKIIN DAVID COM-
MER, a citizen of the United States, residing
at Cleveland, in the county of Cuyahoga and

¢ State of Ohio,have invented certain new and
aseful Improvementsin Driers; and I dohere-
by declare that the following is a full, elear,
and exact deseription of the invention, which
will enable others skilled in the art to which

1o it appertains to make and use the same.

My invention relates to improvements in
drying apparatus; and it consists in the con-
struction of apparatussubstantially as shown
and deseribed, and partieularly pointed out

15 1n the claims. .

In the accompanying drawings, Figure 11s
a longitudinal sectional elevation of a drying
apparatus constructed according to my In-
vention and embodying one form thereof.

»= Fig. 2 is a central longitudinal sectional ele-

vation of a modified form of machine and
apparatus as compared with Fig.1 and en-
larged relatively thereto and broken out in
the center. Tig. 3 is a rear elevation of the
25 machine as shown in Fig. 2. Fig. 4 1s a side
elevation of still a further modification of the
invention, showing the larger part of the ma-
chine in section and disclosing a dust-cham-
ber at the top, as hereinafter more fully de-
35 seribed. Fig. d is a eross-section of the drier
and associated parts on a line corresponding
to ¢ «, Fig. 4; and Ifig. 6 is a front elevation
of the apparatus shown in Fig. 4, with a part
of the front wall and other portions broken
25 away, soas toshow the internal eonstruction,
as hereinafter more fully deseribed. Fig. 2
is an elevation of sections of the front spider-
head and the encircling-ring over the same.
Referring first to the invention diselosed
4o in Fig. 1, we have a furnace A, which may be
constructed to burn coal, gas, vapor, or other
fuel, and a flue or passage-way B for the pro-
ductsof combustion between the air-inlet floor
C beneath said passage and the perforated
arch D over the same and through which the
produets of combustion are admitted into the
cylinder or drying-chamber above.
struction in any broad sense is not regarded
as new in this case, it being shown in a pre-
g0 vious application, Serial No. 540,582. Iere-
tofore, however, I have shown the eylinder E

45

Qarial No, 545,840, Ifﬂﬁ model.)

Thiscon-

.
alln

| so arranged that the produects of combustion

entered the cylinder at its end and the dried

‘material passed out of the cylinder at the

same place, except as the hooded openings for
the inlet of heat appear in the side of thecyl-

inder in the above-mentioned application.

The rear wall Fin that instance was removed
back sufficiently, and the trunnion or journal
2 of the cylinder was extended so as to make
room for a draft and exit-passage at the rear
of the eylinder. 1have, however, found It de-
sirable, for various reasons and purposes, to
provide openings or holes 5 in the side atthe

| rear end of eylinder E at intervals around the

same, and so arranged that the dried mate-
rial is discharged into the conveyer 4, and
the products of combustion enter the eylin-
der E through said holes. In this case the
end proper of the said eylinder may be en-
tirely closed, or it may have valved air-inlets,
so as to allow more or less air to enter, or
none at all, aceording as may be found de-
sirable in drying the material in hand. In
this case the cylinderisdriven by gearingar-
ranged at the front of the apparatus, the gear-
wheel 6 being shown on the shaft 7 and en-

55
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larged and shown more distinetly in Kig. 2.

The shaft or elongated trunnion 7 is rigidly
secured in the spider H by spline or other-
wise, and is supported upon two bearings Y
and 10, and has flanges or stops 11 and 12 at
either side of the outer bearing 10. These
flanges or their equivalents might beemployed
with either or both of the said bearings,

| their object being to prevent any longitudinal
movement whatever at this end of the ma-.

chine on account of expansion and contrac-
tion of the parts by cold or heat. Such ex-
pansion or contraction is provided for by the
rear journal 2, which is free toslide back and
forth in its self-lubricating bearing 2. A
rod or bolt 12’ extends longitudinally through
hollow shaft or trunnion 7 and projects
through beyond both ends thereof, and a yoke
or brace 14 is connected with the rear end of
the said rod, and has its ends fixed to the in-
side of the cylinder E. On the outer extrem-
ity of the said rod is a spring 16, secured
thereon by nut and washer, and resting be-
tween said washer and the end of the said
shaft 7. Two or more such yokes or braces

T

So

go

100
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. 14 may be used. The nut and washer may ] as described in the application hereinbefore
- beturned up, increasing the tension of spring
. 16 until it overcomes the sliding tendency of
the eylinder rearward, and thereby keeping
sald parts in their proper working position.
. Lis a reinforcing-ring of the peculiar shape
- shown and riveted on the front end of the
| T'his ring: closely encirecles the
-~ periphery 17 of .the spider or head I, and is
locked to turn therewith, as hereinafter fully
~deseribed. This periphery 17 is turned down -
. 80 as to be perfectly true, and bhas an annu-
.. larflange or rib 20, likewise turned true on
- its inner side, so as to be at right angles to
the shaft 7 and have a smooth wearing-sur-
- The said reinforcing-ring L

o I5

. - tact w1th the

_:.:;23355
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face forring 1.
Jikewise is turned: true.on its inner surface,

so as to loosely fit ‘upon the periphery of
head II. and to fit nicely about the ﬂanﬂ‘eé
20. - In the operatmn of the machine it is:

SR :deswned that the ring L should work in con-
o lange 20 and thus form a close-
. working cannectlon at this point.

come obvious 1f for any reason the shaft 7

movement between sald parts as the machme
may require and is best for all purposes. A
suitable packing-ring N isarranged about the

outer edge of the 1incr L, and the brecchlnrr 23

and the periphery and the spider I, the ring
L., and the cylinder I, with the shaft 7, are all
rotated together.

Referrlnﬂ-‘ again to the rear of the appara-
tus, Fig. 2, we see that the trunnion or ]Ol‘ll-
nal 2 is hollow and that the arms of the Spi-

der 25 likewise are hollow and have openings

26 for the admission of air, and an opening

27 18 formed centrally in the spider to admit

air directly through said journal into the eyl-
inder K. These passages mayv have means
for closing them, if desired. A rim O is rig-

idly seeured to the cylinder about its surface

near the periphery of the spider 25, in order
to obtain a true circular surfa,ee to pack
against with the packing-ring P, thereby mak-
Ing a close joint at this DOlllt The said pack-
ing-ringin its turn is secured to the breeching
Q, wh}ch 18 secured to the brickwork and to
which the packing-ring P is fixed and adapted
tothering O. The cylmder]} 1s provided with
hoods R over the scattered openings through
the side of the cylinder for the admission of
heated air and the products of ecombustion

- By the:
T ;foxegomw construction ‘it -will - at - once be-
. .. .25
- . should settle or otherwise getoutof line with :
.. the eylinder E, because it would at onceshow
by the sepamtwn of flange 20 and ring L.
. ‘I'ne spring 16 and rod 12 serve the further |
office of maintaining a free working union
~ between the said ring and flange 20 and main-
. tains a dust-tight joint.
.. the spider has lugs 22 on its surface and a
- corresponding la]ff' is made on the ring L to:
SRR engage between said lugs, and one or mo:l‘eﬂ of
.. these lugs may be used to form connection
RO :between sald parts to rotate the cylinder, but
. should be so constructed that they WIH not .
interfere with a slight back and forth sliding

The nenphely 17 of -

of the machine.

passages.

545121

‘mentioned. Asmallhood 30isarranged about:
‘the inlet 27 from hollow journal 2 in the rear:
of the cylinder to prevent the material thatis
tossed about on the inside thereof from leak- .
‘1ng out through the said hole.:
terlal advantage in this style of drier is the
factthatitispracticallyimpossible to over-fire: -
Hitherto, -
without the arch D and with the ¢ylinder ex-
posed tothedirect contactof the full volumeof:

‘heat from the furnace, there has been danger =
of burning out the ;eylinder?at:th e point whfere |
the greatest heat would strike it, because it
‘sometimes occurred that persons would pur-
chasemachines of a:smallersize and with less
| capacity than their business demanded and.:
‘then would try to make up for lack of size |
and working capacity by inereased volume of -
‘heat sent throuf‘rh the machine. o
therefore, in many instances fire emesmvelyr R
‘and burn out cylinders for thatreason alone.
1 have, therefore, found it a very great ad-
vantage to usea perforated arch beneaththe . =~
i cylinder, as herein shown and deseribed,and. =
80 constructed and arranged that the pro- -
ducts of -combustion are gradunally admitted
| to the ¢ylinder and are reduced in tempera:

and to burn out any part thereof..

They would,

much heat as formerly with any given size of
machine and not work injury to any part.
T'he foregoing form of machine is therefore
to be considered as one which is especially
adapted to the use of very high and what
might be considered excessive temperatures,
and to be used where a large amount of work
1s to be done by crowding the machine, but
with the understanding that the material
handledinthis way isnot of a combustible or
explosive nature.

Referring now to [‘w 4 and incidentally to
Figs. 5 and G, we find a form of drier corre-
Sponding in all respects to the drier shown
in IFig. 1 and bearing-the same references ex-
cept as modified beneath the perforated floor
C of the passage-way 3. Ilere I have intro-
duced a series of coiled pipes C? for the pur-
pose of utilizing waste steam to heat the air,
which 1s admitted to the air-chamber beneath
sald floor, becatuse it is sometimes desirable
to have heated air at this point, and thus not
only economize the otherwise waste heat of
the exhaust-steam but also to contribute to
the temperature in the furnace-chambers and
The main point of invention in
this figure, however, is found in the dust-

chamber, which is arranged over the furnace
and cylinder.

The walls of the drier-setting

One veryma-

75

50

5o

| 95 AR
ture hy fresh air adwmitted: and commingled: .. :
therewith if desired, so that now there is no: =
possibility of so-called “excessive firing ”ina.
farnace of this deseription, and:any amount: - =+
ot firingmaybedoneandthaheatcan be taken
eare of and utilized and distributed so as to: -+
be effective for drying purposes and not en- -+

| tail injury upon the: eylmder or other parts. .
In this way, we can, infact..
suceesstfully employ two or three tlm '8 as

100
[IQ
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terminate just above the eylinder-chamber, ]
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| 5451121_..__ o

and are shown in the preceding figures, espe-
cially Fig. 1, but I have found it desirable to
have a dust-room in which to trap the dust

‘that may be discharged or drawn away with
~ the
evlinder, especially when such dusts are for

produets of combustion from the drying-

any reason valuable, as often occurs. Thus it
is not infrequent that the apparatus is used to

dry materials that are very light and fine when
‘dry and the dust of which is very valuable.

I have therefore constructed a dust-room over
the walls of the drier-chamber, because I find
this both a convenient and desirable arrange-

ment,although, of course, the dust-room might |

e located at any other convenient and desir-
able place. As here shown, I have erected
walls 50 upon the sides and ends of the dry-

~ ing-chamber, which may be eightinches, more

25

30

35

or less, in thickness and of any desirable
height. The chamber thus formed is covered
over in the manner shown with angle-irons

51 transversely thereof and the bricks 52 in-

termediate of said irons, so that the chamber
when completed will be absolutely non-ecom-
bustible, especially when inflammable or ex-
plosive materials are being dried. If non-
combustible or non-explosive materials are
dried, the chambers may, of course, be of com-
bustible materials.
as may be required, are located at the top of
the said chamber. At the front of the dust-

chamber the passage way or flue 56 leads from |

the breeching 57 at the froat of the drying-

cylinder, and a Llower or its equivalent 58 1s |

located in the elbow or pipe 59, that extends
from said flue 56 into the discharge-cylinder
50 in the said dust-chamber. 'T'hisshortpipe

- or elbow 59 may, indeed, be the outer extirems-

40

5%

60

ity of cylinder 60, and the said cylinder ex-

tends lengthwise of the dust-chamber the full
length thereof. It has either a single con-
tinuous opening lengthwise at its bottom or
two or more openings the full length thereof,
or their equivalent, at or near its bottom. 1
have shown in this instance three longitudi-
nal openings 62, and the diseharge from the
furnace of all the products of combustion
and heated air and whatever else may be
carried away therewith is through the eylin-
der 60 and these openings 62,
preferably shown as cylindrical, but it may
have-a different shape and serve the same
purpose, and at its bottom and outside are
longitudinal plates 65 arranged in V shape,
converging from the sides of the cylinder
downward, and at the bottom of these plates
in reverse or inverted position is a V-shaped
deflector 66, which conveys the dust laterally
somewhat, while the products of combustion
eseape between said two sets of plates 65 and
66. Within the rectangular dust-chamber is
an internal chamber, ¥V shape in eross-section
and formed by walls 70. At the bottom of
this chamberis a longitudinal conveyer 71 for

The part, 60 1s

L

|

l

the front end of the said chamber and back
into the breeching at the front to be mingled
with the fresh material to be dried; but it
may be otherwise cared for. It will be no-
ticed that the products of combustion disap-

pear from this inner chamber 70 through the

flues or inlets 54 at the top, and it will also
be noticed that the discharge from eylinder
60 and the chutes beneath the same is con-
stantly downward, so as to promote the de-
positing of the dust and prevent its being car-
ried out through theflues 54. The advantage
of this arrangement must be obvious, because
while the products of combustion are consid-
erable and the blower 58 is constantly at work
the action of the blower is practically ex-
hausted and lost in the eylinder 60, and there
is no especial force or draft present in the
dust-chamber to disturb the quiet settlement
of the dust at the bottom thereof, especially
singe the parts 65 and 66 are so arranged as
to prevent any disturbance of the dust at the
bottom of the chamber 70 by the draft
through the bottom of the cylinder 60. De-
tween the outer wall of the dust-chamber and
the inner walls 70 I place a series of steam-
pipes 80 to heat air, whieh is taken fo the
cylinder-chamber E, Fig. 6, through the inlet-
openings 81 and.the downpassage 82 in the

One or more outlets 54, | wall of the furnace into the said cylinder-

| chamber, thus utilizing the otherwise waste

space in the dust-chamber and the exhaust-
steam as well.
What I claim 1s—

1. Inadrying apparatus, a drying eylinder,
a spider in the end of the eylinder, a hotlow
trunnion for said spider, a spring pressed rod
throungh said trunnion, and arms connected
with the inner end of said rod and the inside
of said eylinder back from the end thereof,
substantially as set forth.

2. The drying eylinder and a ring fixed
thereto at one end and a journaled spider en-

circled by said ring a rod through the journal

of said spider and connecting arms from the
inner end of said rod totheinside of the cyl-
inder, said rod provided with a spring to yield
longitudinally, substantially as set forth.

3. The construction deseribed consisting of
the cylinder and the ring aboutits front end,
the hollow journaled spider having a ring
shaped periphery ovérlapped by the ring on
said eylinder and the said rings constructed
to engage and rotate together whereby the
cylinder is turned, a rod through said spider
journal, a spring encireling the rod outside
said journal and the yoke or arms connected
with the inner end of said rod and the inside
of the eylinder, substantially as set forth.

4. The eylinder and the ring fixed to the
end thereof, in combination with a spider hav-
ing its periphery overlapped by the said ring
and having a projection on its periphery
against which the said ring is adapted to
bear, connections independent of said spider

carrying the accumulated dust out through / to hold said ring and spider in operative rela-
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tion, sald connections fixed to the said cylin-
der some distance from its end, substantially
as set forth.

5. In a drying apparatus as desecribed, a
drying eylinder having hooded inlets between
1ts ends for the passage of the products of
combustion and heated air and openings at
1ts rear and side for the further inlet of pro-
duets of combustion and for the discharge of
the dried material, substantially as set forth.

6. The drying eylinder deseribed, having a
series of openings about its rear and side
throughwhichthedried materialisdischarged
and the products of combustion are admitted

to sald cylinder, and having a supporting

spider and journal in its rear end outside said
openings, substantially as set forth. |

7. In a drying apparatus, a furnace and

heating chamber and a rotating drying cylin-
der in said chamber, in combination with a
dust collecting chamber and a walled passage

in said chamber constructed to promote depo-

sition of the dust, a draft passage from said
cylinder to said walled passage, and a blower
to promote artificial draft through said pas-
sages, substantially as deseribed.

3. The apparatus comprising the furnace
and heating chamber and a rotating eylinder
in sald chamber, in combination with a dust
collecting chamber over the said heating
chamber, a draft passage from the eylinder
to salid chamber, and a blower in said pas-
sage, substantially as deseribed.

9. The dust chamber described having an
inlet from the furnaceand a blower connected
therewith, and a passage way in said cham-
ber provided with an opening along its bot-
tom and closed about its sides and top and

an outlet at the top of said chamber for the |

1 ]
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escape of the produects of combustion sub-
stantially as set forth.

10. Ina drying apparatus, a dust collecting
chamber provided with an inlet passage ex-
tending into the same and open along its bot-
tom, and a deflector or guard along the sides
and bottom of thesaid passage to promote the
deposit of the inflowing dust at the bottom of
said chamber, substantially as set forth.

11. In a drying apparatus as described, a
cylinder through which the products of com-
bustion and the material dried pass in oppo-
site directions, 1n combination with a dust
chamber, a flue from said cylinder into said
dust chamber and a blower in said flue, said
dust chamber provided with means to pro-
mote the depositing of the dust at the botltom

of said chamber, and the said chamber hav-

ing sidesconverging toward the bottom there-
of, substantially as set forth.

12. The dust chamber having an outside
inclosing wall and inside downwardly con-
verging sides —70— and a conveyer at the
bottom of said sides —70—, substantially as
set forth.

- 13. The dust chamber having the converg-
ing inner sifdle walls and the conveyer at the

inlet passage extendinyg into said chamber

-and open along its bottom and an outlet at

the top of said chamber, substantially as set
forth. |
Witness my hand to the foregoing specifi-

' cation this 11th day of March, 1895.

FRANKLIN DAVID CUMMER.

Witnesses:
K. J. THOBABEN,
J. A. LYNCH.
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- bottom thereof, in combination with the dust -
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