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PATENT OFFICE.

OLIVER S. SLEEFER, O
MACHINE COMPANY,

OF BUFFALO, NEW YORK, ASSIGNCR TO AUFFALC FOUNDRY AND
OF BUFFALO, NEW YORK, A CORPORATION OF NEW YORXK.

DRYING APPARATUS.

993,892,
Application filed Aungust 1

9,

Specification of Letters Patent.  Patented E}Igﬁ.y 30, 1911,

1909. Serial No. 513,810.

To all whom it may COncern.

Be it known that I, OLIVER S. SLEEPER, &

citizen of the United States, residing at But-
falo, in the county of Lirie
York, have invented a new and useiul 1m-

the following.is a specification.

.This invention relates more particularly

to that class of driers mn which the material

under. treatment 1s dried under 2acuo al-

though the same is also
forms of driers. o
One form of machine for this purpose as

applicable to other

heretofore constructed comprises an 1nter-

10

| tica,lly |
supports the material to be dried in position’
by the underside of the pe-

nally heated drying dirum
in a drying chamber,

which rotates ver-
a ‘pan which

to be picked up

" riphery of the ‘drum, 2 supply pipe which

- 20

28

30

material to be dried

supplies the liquid or _
side thereof, a re-

into the pan at the front
ceiving ‘chamber for the

ranged on the front side of the drum, and a

scraper whereby the dried material 1s re-

moved from the periphery of the drum on

_the front side thereof and directed into the
‘recelving . _
jectionable inasmuch- as the supply pipe and |

chamber. This construction 1s ob-

scraper are so close together that the space

hetween the same is liable to become clogged
with dried material and is difficult to clean.

" One of the objects of this invention 1s to S0

395

40

construct and arrange the supply pan and
the supply pipe that the above nientioned
clogging is avoided and cleaning of the ma-
Jhine is facilitated and at the same time the
liquid is maintained at a lower temperature
and prevented from frothing or foaming
while being deposited on the drying drum.
Another object of my invention is to pre-
vent the dried material from accumulating
on the scraper adjusting devices and clog-

- ging the machine.

45

50

55

9 is a fragmentary horizontal

" In the accompanying drawings consisting
of 3 sheets: Figure 1 1s a vertical cross sec-
tion of my improved drying apparatus. Fig.
| section In line
0—9, Fig. 1.. Fig. 3 1s a horizontal longi-
tudinal section in line 3—3, Fig. 1. Fig. 41s
2 detached side elévation of one of the levers

or handles for shifting a liquid supplying
~ pan within the drying chamber.

I'ig. 5 1s &
vertical longitudinal section in line 5—3,

Fig. 1.

and State of New

dried material ar--

Similar letters of reference indicate cor-

—

| the drying chamber and

front part ¢ which 1s

| the drum, a front

responding parts throughout- the several
VIEWS. o o o
A represents a vacuum or drying chamber

having a semi-cylindrical top « and pro-
vided in its lower rear part with a liquid

provement in Drying Apparatus, of which | basin or reservoir B, and in its lower front

part with a delivery spout D which 1s sepa-

Tated from the basin or reservoir by an up-
‘right partition d. The vapors are drawn

through an outlet ¢* in the top of the drying
chamber by means of a vacuum pump or

| other suitable exhausting device to produce
. : . . ' vy A
4 vacuum in the drying champer and tacili--

tate the drying of the liquid stock.
Horizontally and lengthwise within the
drying chamber i1s.

which is provided with hollow. trunnions
¢, ¢ at its opposite ends turning in bearings
22 on the end walls of the drying chamber,
thereby pivotally supporting the drum 1n

the drying chamber.

The drying drum is turned,
derside moves from the front to the rear part
of the drying chamber, as indicated by the

arrow in Fig. 1. A gear wheel f secured to

the trunnion e* serves as part of the means

for driving the heating drum although any

suitable means may be employed for this

purpose. o
The heating of the drying drum 1s prefer-
ably effected by conducting steam by means

60

65

70

.a single vertically rotata-
ble cylindrical heating or drying drum K

75

<o that 1ts un-

80

85

of a supply pipe.G into the hollow trunnion |

¢ and the water of condensation is removed
from the drum by a scoop / arranged adja-
cent to the bottom bore of the heating drum.
and connected by a pipe H with the other

frunnion ¢! which latter joins a stationary
outlet pipe A* Tor

the water of condensation.

Underneath the periphery of the drum

and above the liquid basin are arranged the

the liquid to be dried 1s sup-

means whereby
The

plied to the periphery of the drum.

means for this purpose shown in the draw-
ings comprise

. two pans or pan sections I, 1
which are arranged end to end lengthwise of
drum and each of
which is provided with a bottom having a

front part of the drum and curved concen-

“trically therewith and a-rear part ¢! which 18

arranged tangentially below the rear part of

ing from the front edge of the bottom 1nto

engagement with the periphery of the dry- ~~

F

arranged below the

90

95
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longitudinal flange ¢* ris-

110
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ing drum, a rear longitudinal flangé 73 rising

g

10,

from the rear edge of the bottom: at.a dis-

bottom-and engaging with their front parts

against the periphery.of the drying:drum. |

Tach of these pans is adapted to contain a
bath of the liquid which i§ to be dried and
into which the lower part of the periphery

~ of the drying drum is. immersed, so that a
Ailm of said liquid is lifted eontinuously

. from  said. bath during the rotation: of the

dtum.. The means for supplying the liquad. |
‘to the pans comprises two horizontal deliv-

- ery pipes or pipe sections K, K which are

290

arranged axially in line. lengthwise of ‘the

drying chamber and each of which extends
lengthwise through the space within one of
‘the pans adjacent. to the rear edge thereof
and projects with its inner and outer ends

through the adjacent parts of the end flanges
-+ -of the respective pan. At suitable distances
~apart the pan .is preferably connected with

.25

. end each supply pipe’is journaled in a bear-

the supply pipe by brackets 7. At its inner

‘Ing /* formed on a bracket L projecting for-

| ~wardly from the rear wall of the drying |

. chamber while the outer end thereof is jour-

30

naled in a stuffingbox M on the adjacent end

wall of.the drying chamber.
~ The hiquid to be dried is supplied to each

_deliverylfpipé*‘-;by means_of a supply pipe N

- having a valve:'n and connected by a rotata- |

35

.. preferably ‘arranged in ‘a longitudinal row.

40

ble coupling or joint #* with the outer end of
‘the respective delivery pipe. On its front
side each_delivery pipe is provided with a
plurality ef delivery openings m which are

The liquid eseapes through the openings in

the pipes K #nd fills the pans forming a bath |

. 1n the latter through which the periphery of

~ the drum sweeps-@ontinuously. The amount
.. of liquid thus -delivered into. the pans is

45
514,
85

60

greater than the amount which adheres to
the drum, so that the pans always remain

the drum while the surplus escapes from the

.pans at the rear ends thereof and drops into

the basin of the drying chamber below the
rear.part of the drum. From this basin the
liquig) 1s again withdrawn through a return
pipe o connected with the bottom of the ba-

liquid 1s again returned into the pans, there-
by constantly circulating the undried liquid.
The hiquid may be thus transferred from the
basin to the

"As’the liquid or wet material to be dried

~ 1s carrlied upwardly on the rear side and

downwardly on the front side of the drum

- the heat within the latter causes this mate-

65

rial to dry on the periphery of the drum:

toward the rear flanges thereof. By
means the liquid 1s retained in the pans for
-a longer period than would otherwise be the "
‘case, thereby avoiding frothing or foaming

pans by a pump of any suitable
- construction. . - '

Just before the rearwardly moving under-

093,802

side of the drum reaches the liquid supply

1 _ | devices the dried material is removed from.
~tance  from the periphery 6f the drying |-
drum, and’ two curved end flanges ‘4* ar-.
ranged at opposite transverse edges of ‘the

the periphery of the drum and discharged

1nto thé spout; chute or conduit D by means

of a scraper S which is pivoted on the upper

-end of the partition ¢.in front of the liquid

70

supplying devices and yieldingly held with
its upper free edge in engagement with: the

periphery of the drum by a plurality of ad-

justing -devices each of which comprises a

shifting rod s extending transversely across

the spout D and through the front. wall of

the drying chamber and pivotally connected

at its rear end with the scraper, an adjust-
1ng yoke T having a screw connection with &
‘bracket # on the outer side of the drying

chamber, and a spring #' interposed between
said yoke and a shoulder on the shifting rod.

As the streams of liquid issue fromethe

delivery openings in. the pipes K the same

~are directed forwardly into the spice be-

tween the pans. and the wunderside of the

~drum and opposite to the direction. of rota-
‘tion of the lower part 6f the drum which
90
~dried. The liquid-streams in their forward =
movement strike the freont flanges of the

1s receiving a riew film of the liquid to be

pans which latter again deflect’ the streams

of the liquid in the pans and causing the

this

83 .

95

same to be presented in the form of a dense = °

bath to the drum whereby-it is possible for

100 -
-a thicker film of liquid to adhere to the drum i

and thus increase the capacity of the ma-

chine. accordingly.  -Furthermore, by deliv-
ering the liquid into the pans opposite to

the direction of movement of the adjacent
part of the drum, the liquid may be kept

colder and thus facilitate 1ts adhesion to the
.drum, this being particularly desirable for
~very thin liquids containing a comparatively
small amount of solid matter which is to be

_ S | ‘recovered by this machine.
~ full and present a bath of uniform depth to |

When it is desired to clean the pans the

105

110

front ends thereof are swung downwardly

‘and rearwardly away from the underside of
‘the drum by turning the supply pipes X in -
the proper direction, these pipes atthistime

operating as shafts for this purpose, thereby

- , , . _ rendering all parts of the pans accessible to
. sin and delivered into the pipes N, so that the | '

the operator for thoroughly cleaning the

same.. Kntrance into the drying chamber
for thus cleaning the pans and other parts

within  the drying chamber is effected

which are preferably formed in the end
walls of the drying chamber below the drum
and which are normally closed by covers p.

The pans are moved into their operative

or into their cleaning positions by means of
hand levers P each of which is secured to the

outer end ot one of the supply pipes K and

115

120

through one or more openings or manholes

125
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position | _ £
arranged on the exterior of the drying cham-
ber and receiving a slot

003,892

is held against movement together with
the respective pan when in its operative
means of a clamping bolt p’

shown in Figs. 3 and 4. By thus pivoting
the pans and also delivering the liquid 1nto
e same at their rear ends the liability of
clogoing

the space between liquid supplying

devices and scraper is avoided, thereby per-

mitting the machine to run without inter-
ruption from,this cause. - |

When it is desired to use only part of the
drier, as is the case when drying a small
bateh of material, only one of the supply
pans need be employed during which time
fhe other pan may be turned downwardly

ihto an inoperative position.

20

In order to keep the liquid in the basin

cool a refrigerating medium such as water

is conducted throngh a. coil of pipes R
which are arranged in the basin and which

are supported on' benches or racks 7, as

25

30
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45
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shown in Figs. 1 and 6. -
The dried material which is removed from
the periphery of the drum s conducted by
the spout inte a receiving chamber U the up-
per end of which communicates with the
lower end of said spout. -
Tn the ahsence of any provision to prevent
it the dried material which is removed trom
the drum in the form of large mieces or
sheets is liable to lodge on the shifting rods s
of the scraper adjusting devices and some-
times.clog the delivery spout. To prevent
this, means are provided whereby the mate-

rial tending to lodge on the scraper shift-

ing rod is disintegrated and caused to drop
through the spout into the receiving cham-

ber. The preferred means for this purpose

which are shown in the drawings comprise
o horizontal beater shaft V which 1s "ar-
manged lengthwise above the spout and
the scraper shifting rods adjacent to the

seraper and drum and journaled at 1ts op-

nosite ends in bearings or stufling boxes
in the end walls of the drving chamber and &
slurality of beaters. fingers or pins 2 pro-
jecting laterally from the beater s 7t mto

=1

‘the spaces between the sczaper shifti.g rods.

——
»

Tnon turning the beater shatt b
' . 5 L
around a pulley
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ing chamber, a

. chamber which 'ope,nings are 'nOrma;lljr closed

by doors W. - +

The space between the front of the drum
and the drying chamber above the scraper
ang disintegrator 1s preferably partly ob-
stiucted by an inclined dust guard w which

;s mounted on the drying chamber-and thus
of the dried material in the

prevents- any
or dust from being carried
out of the receiving chamber to the vapor
outlet and,lost. S |

Owing to the accessibility of all parts of

this drying apparatus the same can be thor-
oughly cleaned, so that it is absolutely sani-

tary, thereby rendering the same especlally.

adapted for drying food products although
it is equally well adapted for drying other
in the form of liquids, solutions
or emulsions: or materials in suspension such
as lead, dyes, colors and paints, &c. -
T claim as my invention: |
1. A drying apparatus comprising a dry-
ing chamber, a vertically rotating drum ar-

ranged in said chamber, a scraper engaging
with the drum, and a liquid supply pan -

dependent of said chamber arranged below
the drum and having a bottom, a front
flange, a rear flange, and two end flanges,

aid front and end flanges engaging the pe-
riphery of said drum vwhile said rear flange

is out of engagement therefrom.

9. A drying apparatus comprising a dry-
ing chamber, a vertically rotating drum ar-
ranged in said chamber, a seraper engaging

with the drum, a liquid supply pan inde-

pendent of said chamber arranged below
ihe drum and having a flange at one longi-
tudinal edge which engaged the periphery
of the drum. and a supply pipe arranged

“adjacent to the opposite longitudinal edge

of the pan and having outlet openings on
3. A drying apparatus comprising a dry-
ing chamber, a drum arranged within the
chamber and rotating, so that its underside
noves from the front to the rear side ot
saidl ehamber. & scraper engaging with the
periphery of the drum on the lower froruit
side thereof, a liquid supply pan arranged
halow the lower rear part of said drim and
having an upright flange at s iront edge
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- having an upright: flange at its front édge

which engages with the periphery of the

. drum, and a longitudinal supply pipe ar-

5]

10

15

- which said pipe is journaled.

20

- chamber and rotating so that its underside
- moves from. the front to the rear side of

30

‘ranged at the rear edge of the pan and hav-

ing outlet openings on its front side which
direct the streams of liquid toward said
tront flange, sald pan being pivoted to
swing about the axis of said pipe.
5. A drying apparatus comprising a dry-
ing chamber, a drum arranged within the
chamber and rotating so that its underside

moves from the front to the rear side of

said chamber, a scraper engaging with the
periphery of the drum on the lower front
side thereof, a liquid supply pan arranged
below the lower rear part of said drum and

“having an upright flange at its front edge

which engages with the periphery of the

- drum, a longitudinal supply pipe connected
20

with the rear part of said pan and provided

‘with openings on its front side through

which the liquid to be dried is directed to-
ward said front flange, and bearings in

6. A drying apparatus comprisiﬁg a, dryl- |

ing chamber, a drum arranged within the

said chamber, a scraper engaging with the
periphery of the drum on the lower front

~side thereof, a liquid supply pan arranged

below the lower rear part of said drum and

having an upright flange at its front edge
- which engages with the periphery of the

drum, a longitudinal supply pipe connected

- with the rear part of said pan and provided

- with  openings on its front side through

40

- nected with said pipe externally of the dry- |
- ing _ V1
holding said lever in its normal position.

45

which the liquid to be dried is directed to-
ward sald front flange, bearings in which
sald pipe 1s journaled, a shifting lever con-

ciamber, and a fastening device for
7. A drying apparatus comprising a dry-

ing chamber, a drum rotating vertically in
said chamber, a scraper engaging with said

993,802

drum, two liquid supply pans arrangéd end

to end below the drum and adapted to sup-
port the liquid to be dried in position to be
engaged by the periphery of the drum, and

means for moving said pans independently
toward and from the drum. = |
8. A drying apparatus comprising a dry-
ing chamber having a delivery
drum rotating vertically in said chamber, a

-
-

50

spout, a

Hb

scraper adapted to remove the dried ma-

terial from said .drum and direct the same

into the spout, and means for disintegrating

the material removed from the drum ar-

ranged adjacent to the latter.

9. A drying apparatus comprising a dry-
ing chamber having a delivery spout, a
drum rotating vertically in said chamber,
a scraper adapted to remove the dried ma-
terial from said drum and direct the same
into the spout, and means for disintegrating

60

65

the material removed from the drum com- -
prising a shaft arranged adjacent to the

scraper and provided with laterally project-
ing beaters. S | |

10. A  drying apparatus comprising a
drying chamber having a delivery snout, a
drum rotating vertically in said chamber,
a scraper adapted to remove the dried ma-

terial from said drum and direct the same

mto the spout, means for adjusting said
scraper comprising shifting rods extending
over sald spout, and means for disintegrat-

ing the dried material which is removed —
30

from the drum by said scraper comprising

a  horizontal shaft arranged lengthwise

above said spout and adjusting rods and

adjacent to said scraper and drum, and a

70 .

79

plurality of beaters projecting laterally -

from sald shaft into the spaces between said
shifting rods. - .
Witness my hand this 18th day of Au-
gust, 1909. - '
- OLIVER S.-SLEEPER. .
Witnesses: - .

Tuaro. L Porp,
. M. GrAHAM.
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