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3 Claims.

’I"his, invention ‘relé_;t):es' td that class of driers

having electrically actuated fans for circulating

and: controlling the. circulation of air, for drying
food products.or other materials, and means for
operating ‘and automatically,controlling the op-
; eration of electric. fans for, c1rcu1atmg alr for
drying or other purposes.

The principal object of my invention is to pro-
vide an improved simple, economical and effective
.drier having electrically a¢tuated means for cir-

culating and controlling the circulation of air, -

. for drying food products or other materials; and
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more particularly, to provide an improved drier

in which a series of electric fans are employed

for circulating and controlling the circulation of
air; and to provide improved, simple and efficient
means for automatically controlling the operation
of the fans,; and an improved electric fan suitable
for use in connection with such driers or for
other purposes.

A further object of the invention is to provide
in a drier or other apparatus having a series of
electrically actuated fans for circulating and con-
trolling the circulation of air, for drying or other
purposes, means for operating the fans intermit-
" tently in predetermined order, including electri-
éally actuated automatic circuit-controlling
means for connecting the respective fans or fan
motors with a source of electric supply intermit-
tently in successive or any desired predetermined
order and for disconnecting the same, whereby

+ 'food products or other materials to be dried or

-
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treated may be subjected to the action of a cur-
rent or currents of air intermittently for any de-
gired continuous or intermittent. periods of time
as desired.

Other and further objects of the 1nvent10n will
appear from the following description and claims,
and from an inspection of the accompanying
drawings which are made a part hereof.

The invention consists in the features, combi-
nations, and details of construction and mode of
operation of parts, as herein described and
claimed.

In the accompanying drawings—

Figure 1 is a diagrammatic view of a part of
one side of a drier provided with a series of sta-
tionary rotative electric fans in position to cause
and control the circulation of air in the drier
cabinet or housing, and having an electrically
actuated circuit breaker or circuit-controlling
means operatively connected with the fan motors
and with a source of electric supply, for actuat-
ing and automatically controlling the operation

5 of the fans and for stopping and starting the

(CL 34—19)

same successwely or in any de51red predeter-

‘mined order;

- Fig. 2 is a front view in elevatlon of a drier or
drier cabinet constructed in accordance with my
‘invention and correspond.ng with the drier shown
in Fig. 1, with parts broken away;

' Fig, 3'is a view in horizontal section of the drier
shown in Figs. 1 and 2, taken on line 3—3 of Fig.
2, looking downward, as indicated by the arrows;
~Fig. 4 is-a view in transverse vertical secticn,
‘of the drier shown in Figs. 2 and 3, showing the
same as it would appear in’ section taken on line
4—4 of Fig. 2;

Fig. 5 is an enlarged detail view in vertv'al sec-
tion of the upper part of a pair of the slding

" doors and their supports shown in Figs. 2 and 3,
taken on line 5—5 of Fig. 2;

Fig. 6 is a view in elevation of an improved
electric fan constructed in accordance with my
‘invention, and showing the same supported in a

“housing on the back wall of the drier cabinet
shown in Figs. 1 to 4 inclusive;

Fig. 7 is a detail view in perspective of a part of
an upright wall of a drier cabinet showing an

electric fan mounted in a housing .on said wall 2

and extending through an opening in the wall and
adapted to cause a current of air to flow through
the opening and into the interior of the cabinet,
which is provided with an inner partition having
a series of depending tiltable horizontal shutters
or baffle plates in superposed movable relation in
front of the fan and adapted to be tilted to in-
clined open position by the action of the air
forced through and between the series of shutters
by the fan and closed by the action of gravity;

Fig. 8 is a plan view of an improved electric
fan construected in accordance with my invention;

Fig. 9 is a view in elevation of the fan shown
in Fig. 8, with parts omitted, and the fan-sup-
port shown in section;

Fig. 10 is a detail view in elevation of an ad-
justable slotted socket member of the fan shown
in Figs. 8 and 9, for guiding and holding in oper-

" ative position the end of the crank arm for con-
trolling and tilting of the fan and its-oscillations;
and -

Fig. 11 is a detail view in horizontal section,
taken on line 11—11 of Fig. 10, looking down-
ward as indicated by the arrows.

In constructing an improved drier having elec-
trically actuated means for circulating and con-
trolling the circulation of air for drying or treat-
ing food products or other materials in accord-
ance with my invention, I provide a cabinet or

housing 1 having upright front and rear walls &
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2 and 3, end walls 4, a top wall or cover. 5 and a
bottom 6, all of which may be of any suitable
or desired form and dimensions. Air inlet open-
ings 6’ are provided, by preference, in the rear
wall in position to admit air into the drying
chamber or chambers 8; and an air outlet open-
ing or flue 9 in the roof or cover 5 and communi-
cating with the upper part of the drying chamber
or chambers is adapted to permit the discharge
or withdrawal of air from the interior of the
housing or chambers.

Suitable means is provided for admitting ma-
terial to be treated to the interior of the drying
chamber or chambers, and for supporting the
material to be treated in position to be subjected
to the action of currents of air which may be
either continuous or intermittent, and for en-
abling the treated material to be removed with
facility. In the form of the device shown in the
accompanying drawings an opening or doorway
is provided leading directly into the drawing
chamber or chambers, respectively, for admitting
material to be treated and permitting the removal
of the same, and a door 10 which is, by preference,
slidably supported on tracks 11 by door-hangers
12, is provided for opening and closing each of
said openings or doorways as required.

The means for supporting the material in the
drying chamber or chambers during treatment,
when constructed as shown in the accompanying
drawings, comprises, by preference, a series of
material-supporting trays 13 which are mounted
in superposed relation upon a suitable support
which is, by preference, portable and may consist
of a truck 14 on supporting wheels 15 adapted to
be moved into the chamber loaded with any de-
sired number of trays or shelves containing ma-
terial to be dried or treated, and is adapted to

support the loaded trays within the drying cham-

ber during the operation of drying or treating the

material, and carry the treated material from the .

chamber. The superposed trays 13 are spaced
apart by means of spacing strips or supporting
members 16 which obviously may be supported
either upon a movable support or truck, or upon
any suitable stationary support, such, for ex-
ample, as the walls of the drying chamber, or
housing; and the material may be introduced into
the drying chamber either through a doorway or
through a chute or other ordinary and well known
or suitable means, according to the nature of
the material to be treated.

Mounted adjacent to the side margins of the
material-supporting means or trays 13 is a series
of motor-driven rotative electric fans 17, which
are arranged, by preference, in spaced-apart re-
lation to each other in a series of rows each con-
tamning a plurality of superposed fans each of

~which comprises an electric -motor 18 mounted

upon a suitable support, a rotative motor shaft
19, fan blades 20 on and rotative with said shaft,
and means for connecting said motors, respec-
tively, with a source of electric supply. The fans
are, by preference, mounted in individual fan
housings 21, in the upright wall 3, each of said
fan housings being adapted to cover an opening
7 therein through which the corresponding fan
extends. The fan housings are each provided
with air inlet openings 22 which are adapted to
permit air to be drawn from the outside through
the housing and adjacent inlet opening 7 by the
action of the fan for cooling the fan motors.
The electric fans 18 may be of any ordinary,
well known or suitable form mounted upon any
desired stationary or movable support and pro-

vided with suitable means for operating the fans
for causing and controlling the flow of currents
of air in contact with the material to be dried or

treated.
The electric fans shown m the accompanying

drawings are adapted to oscillate upon a, vertical

axis and to tilt upon a horizontal axis, and are
also adapted to be operated without either oscil-
lating or tilting, when desired.

Each of the improved electric fans shown in
the accompanying drawings comprises in its con-
struction an electric motor 18, having a motor
shaft 19, and having fan blades 20 on and rota-
tive with said shaft, as already described.

An oscillating fan-supporting frame 23 is
mounted upon and adapted to oscillate upon a
vertical axis with respect to a stationary support
or base 24 which is rigidly secured to the wall
3 of the cabinet and, by preference, to the inside
of an individual housing 21 in which the motor
is contained, the stationary fan-base 24 being
secured to the housing by bolts 25’, and the
housing being rigidly secured to the cabinet wall
3 by bolts or other suitable securing means.

The oscillating fan-supporting frame 23 is con- 2

nected with the stationary base 24 by means of a
vertical shaft or spindle 25 which extends through
suitable openings in said oscillating frame and
stationary base and forms a vertical axis upon
which said frame 23 is adapted to oscillate. The
fan motor 18 is tiltably mounted upon upwardly
projecting frame arms 26 of the yoke-shaped os-
cillating frame 23, by means of horizontal trun-
nions 27 fixed to upwardly projecting side frame
arms 28 of a tiltable fan-supporting frame 29
fixed to the motor, said trunnions 27 being adapt-
ed to extend into bearings 30 on said frame
arms 26.

Means is provided and connected with and
adapted to be operated by the motor shaft and
motor 18, for oscillating the motor on the ver-
tical axis formed by the upright spindle 25, and
for tilting the same on the horizontal axis formed
by the trunnions 27, as follows:

A worm 31 is fixed to the motor shaft 19, and
an upright worm shaft 32 is mounted in an up-
right bearing 33 in the tiltable frame 29, and pro-
vided with a worm wheel 34 fixed to said upright

shaft and in toothed engagement with the worm

31 on the motor shaft. A worm 35 is fixed to the
lower extremity of the upright shaft 33 and in
toothed engagement with a worm wheel 36 fixed
to a normally horizontal shaft 37 which is jour-
naled in suitable bearings in the tiltable frame 29
and extends rearward from the latter as shown
in Figs. 6, 8 and 9. A crank arm 38 is fixed to
the rearwardly projecting end: of the rotative
shaft 37 and provided with a wrist pin 39 having
a spherical head 40 on its outer end which is
mounted in a socket 41 formed, by preference, in
a sliding bearing block 42.

Means is provided for supporting the socket

member or bearing block 42 in operative position, -

which consists, by preference, of a pair of up-
right slotted metallic plates 43 and 44 which are
supported in parallel relation to each other upon
a stationary upright frame member or plate 45
rigidly secured to the stationary base 24 by a
bottom horizontal flange fixed to the frame mem-
ber 45 and securing screws 47 which extend
through suitable openings in said flange and are
anchored in the base. The plate or disc 43 is
provided with a transverse slot 48 extending part
way across the center of the plate; and the plate
or disc 44 is provided with a similar transverse

10

30

40

45

60

65

60

65

70

75



>t

20

40

1,991,222

slot ‘49 extending transversely across the.cen-.

tral part thereof, said plates being.supported in
adjustable relation- to each other by peripheral
supporting flanges 50-on-the stationary -upright

" frame member 45, which flanges are -adapted to

overlap and slidably engage the peripheral mar-
gins of the slotted plates or discs:43 and 44 and
permit- the partial rotation of the same relatively
to each’ other to different adJusted posmons

‘(See ‘Figs. 6,8 and-10.) .

The sliding block o1 socket member 42 in whlch
the spherical  head 40 ‘on the crank arm .38 is
rotatively supported, extends into .and is sup-
ported by the transverse -slots 48 and 49 in the
relatively adjustable’ plates 43 and ' 44. Said
plates are adapted to be adjusted ‘relatively to
each other to the extent of 90 degrees by:par-

tially rotating either of said plates-while the other.

is stationary.’ In order to facilitate such adjust-
ment the plate 43 is provided with a projecting
peripheral arm 51, and the plate 44 with a similar
projecting arm 52. ‘By adjusting the concentric
plates'to the position shown in.Fig. 10 slot 48 in
plate 43 will be horizontal, while slot 49.in plate 44
is vertical, or extending at an 'angle of 90 degrecs
relatively to slot 48. The sliding bearing block
42 1is thus held stationary at the center of said
concentric plates and extends ‘through both of

" the intersecting slots which thus intersect. each
- other at the axial center of said plates or discs.

By partially rotating the plate 43 with its slot 48
through & 90 degree arc the slots 48 and 49 will
both be in the same vertical plane, and ‘will reg-
ister with each other, so that the sliding bearing
block will be free to move upward and downward

within said slots:during: the:.operation of the-

motor driven fan; thus causing the fan to oscillate
with the oscillating fan-supporting frame 23

upon a vertical axis formed by the upright spindle

25. By partially rotating the plate.or disc 44 with
its slot 49 from the position in which it is shown

in Pig. 10 through a 90 degree .arc, the slot 49 in.

said plate will be brought to horizontal position
in the same horizontal plane with slot 48 in-disc
43. The sliding bearing block 42 with the spheri-
cal head 40 of the: wrist pin 39 on the crank arm
38 journaled in said bearing block, will. thus be
free to move lengthwise of said horizontal slots
in a horizontal plane and will be prevented from
moving in other directions by said concentric
slotted plates during the operation of the motor
driven fan while said slotted plates are in said
last mentioned adjusted position. The motor and
fan will thus be caused to tilt upon the horizontal
transverse' axis formed by the horizontal trun-
nions 27.

Electrically actuated means is prov1ded and op-
eratively connected with:the electric fans and fan
motors for actuating the same as follows:.;

An automatic electrically actuated circuit con-
troller 53 is provided which comprises in-its- con-
struction a rotative collector drum: or equivalent
element 54, which is rotatively méunted in:a suit-
able supporting frame 55 upon an axle 56 which
is journaled in suitable bearings 57 and suitably
insulated from its support. The axle or drum is
operatively connected with suitable driving means,
such, for example, as an.electric motor 58, having
a motor shaft 59, by means of a suitable train
of gears or connecting means, which in the form
shown in the drawings, comprises a belt pulley
60 fixed to the motor shaft, and a belt pulley 61
fixed to a rotative worm shaft 62 which is jour-
naled in suitable bearings in a gear casing 63 on
or forming part of said frame 55. The worm

shaft 62 is operatively connhected with the axle
56 -on the drum by means of a worm wheel and
worm—not shown—located in the.gear casing 63
and fixed to the said shaft and axle, respectively,
and in operative engagement with each other.

A

3

'

belt 67 is mounted on and operatively connects ‘

said pulleys and thereby the shafts 59 and 62.

A contactor ring .68 is fixed. to and complétely

encircles the drum 54 and is adapted to make elec-

.-trical connection with a brush 69 which is elec-
. trically connected with a pos1t1ve 11ne 0 by means
-of a feed wire 71,

Mounted on the penphery of the drum 54 is a

10

series of peripheral outwardly projecting seg-’

mental contactors 72, 73, 74, 15 and 76, each of

which is, by preference, secured in c1rcumferen- “,
tially adjustable relation to the rotatxve drum by

are mounted in perforatlons in the respectlve seg-
mental contactors and extend into circumferen-

‘means of headed securing screws or bolts 77 which

20

tial peripheral slots 78 in the periphzry of the’
drum. ' The slots 78 are:parallel to each other .

and may be of any desired length. The. seg-
.mental contactors on the drum are thus adapted

to be adjusted relatively to each other circum-

. ferentially of the drum and secured in any de-

sired- adjusted .position. Mounted adJacent to

lating supporting bar 79 is -a scries of flexible

. stationary brushes each of which is adapted to be

-the periphery of the rotative drum upon an insu- "’

30

electrically connected with one or more of the '
fan motors 18 and with a source of electnc supply,

there being one of said brushes and a correspond-‘_

ing segmental drum contactor for each fan or in-

dividual.group of fans and fan motors to be'ititer-

mittently actuated or stopped and started by the

making and breaking of the circuit controlled by"

responding brushes which are adapted to be en-
gaged and disengaged by sald contactors 1espec—
tively. :

For example, the geries of brushes shown in’

Fig. 1.comprises stationary. brushes or contact‘
members 80, 81, 82, 83 and 84, and as, many. more
as may be desired, each of which is. adapted to

extend into the path of movement of a corre-
sponding segmental contactor on the drum. The’
brush 80 extends into the path of movement ‘of

the drum contactor 72, and is electrlcally con+

nected with all of the fan motors 18 contained in’

the first group or vertical row ‘of thrze fans shown‘
at the right of Fig. 1, by a connecting wire 85
leading from sald brush to one of the poles of the
top- fan motor in said group, & connectlng wire'

86 leading from the opposite pole” of said fan’

motor to a negative line wire 87 or source of elec-
tric supply, and branch wires 88 and 89 which
connect said wires 85 and 86 with the poles ‘of
the second and third fan motors 18 in said group.

The brush 81 extends into the path of move-
ment of the drum contactor 73 and is electrically
connected with the plurality of fans 18 contained

‘in the second group or vertical row ‘of two fans

shown in Fig. 1, reading from the rlght by 4 con-
necting. wire 90 which leads from said brush to
the top fan motor in said group, a connecting wire
91 which leads from the opposite pole of said
motor and is connected with the negative line 87

- by wire. 86 and a switch 92 'and ‘branch wires 93

which connect said wires 90 and 91 with the polés
of the. second fan motor contamed 1n sald last
ent1oned group of fans.
The brush 82 extends into the path of move-

ment of the drum contactor 74, and is electrically-

connected with all of the fan motors 18 contamed

‘the respective: segmental contactors and the cor-"
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in the next group or vertical row of superposed
fans and fan motors to that last described, by a
connecting wire 94, which leads from said brush
to one of the poles of the top fan motor in said
group, a wire 95 which leads from the opposite
pole of said fan motor, and is connected with the
negative line wire 87 by wire 86 and switch 92,
and branch. wires 96 and 97 which connect said
wires 94 and 95 with the other two fan motors,
respectively, contained in said group or vertical
row of three superposed fans.

The brush 83 extends into the path of drum
contactor 75, and is electrically cox}nected with
the fan motors 18 in the next group or vertical
row of superposed fans and fan motors located
to the left of the group last described, by a con-
necting wire 98, which leads from said brush to
one of the poles of the top fan motor in said group,
a return wire 99 which leads from the opposite
pole of said motor and is connected with the nega-
tive line wire 87 by wire 86 and switch 92, and
branch wirss 100 which connect said wires 98 and
99 with the respective poles of the other fan
motor in said group of two superposed fans.

The brush 84 extends into the path of the drum
contactor 76, and is electrically connected with
all of the fan motors 18 contained in the first
group to the left in Fig. 1, by a connecting wire
101, which leads from said brush to one of the
poles of the top fan motor in said group, a wire
102 which leads from the opposite pole of said fan
motor and is connected with the negative line
wire 87 by wire 86 and switch 92, and branch wires
103 and 104 which connect said wires 101 and 102
with the other two fan motors, respectively, con-
tained in said group or vertical row of three
superposed fans.

The motor 58 is connected with the source of
electric supply by a feed wire 105. which is con-
nected with one of the poles of said motor and
with the wire 71 which is adapted to be connected
with and disconnected from the positive line wire
70 by the switch 92; and a return wire 106 is con-
nected with the opposite pole of the motor 58 and
adapted to be connected with the negative line
wire 87 by the switch 92.

Suitable heating means is provided for heating
the drier chamber or chambers: For example,
steam coils 107 are arranged lengthwise of the
drying chamber or chamb:zrs and are connected
with a suitable source of steam supply. The
steam coils are, by preference, located near the
bottom of the drying chamber on the same side
of the chamber which contains.the electric fans
and are adapted to heat the air as it passes from
the fans which force the air transversely across
the heating chamber and into contact with the
supzrposed layers of material to be treated, and
into and through the spaces between the layers
of material, and finally upward and outward
through the air outlet or flue 9 at the top of the
heating chamber and on the opposite side of said
chamber from the fans.

From the foregoing description it will be readily
understood that the motor-driven fans of each
group or vertical row of superposed fans is op-
eratively connected with and adapted to be actu-
ated intermittently by electrically actuated
means, which, in this instance, comprises the
automatic electric circuit controller 53; and that
the circuit controller is adapted to automatically
actuate the fans contained in each group or row
of superposed motor-driven fans intermittently
and in successive, or any desired, predetermined
order relatively to the operation of the fans con-

1,991,222

tained in the other group or row of superposed
fans respectively.
' It should be noted that when the fans are so
operated in groups intermittently and progres-
sively in successive predetermined order, or con-
secutively in the order in which the fans are ar-
ranged in rows lengthwise of the drying chamber
or chambers, the effect of such operation will be
to cause a current or currents of air to flow into
contact with the material to be treated and across
the drying chamber and to shift the current side-
wise progressively lengthwise of the chamber and
the superposed layers of material to be treated.
The sidewise movement of such air current or
currents will occur and shift progressively in
front of the revolving fans concurrently with the
progressive consecutive operation of the fans in
progressive and consecutive order lengthwise of
the drying chamber, while the air in front of the
idle fans remains stationary or méves in a differ-
ent direction.

The material to be treated is thus subjected, by
preferance, to the action of currents of air mov-
ing into contact with the material and air which

.is stationary or moving at relatively lower speed

alternately., Moisture from the interior of the
material is thus caused to exude and accumulate
on the surface of the material during the inter-
vals in which the air in contact with the ma-
terial is stationary or moving at a relatively slow
speed; and the moisture thus removed from and
accumulated on the surface of the material is
ahsorbed and carried off by the intermittent cur-
rents of air.

It is also to be noted that the motor-driven
fans are adapted to remain stationary while in
operation or to be oscillated either horizontally or
vertically, or both horizontally and vertically, as
desired.

In order to cause the fans to remain stationary
while in operation, it is only necessary to discon-
nect the motor shaft from the oscillating and tilt-
ing mechanism. This may be accomplished by
removing the tapered pin 108 which normally se-
cures the worm 31 to the motor shaft 19, thus per-
mitting the motor shaft and fan to rotate wk.ile
out of cperative engagement with the worm and
worm wheel mechanism for operating the erank
shaft 37 which is thus allowed to remain sta-
tionary in any desired position.

In Fig. 7, an inner upright partition 109 is
shown, arranged parallel to and spaced apart
from the wall 3 which supports the fans. This
partition is interposed between the fans and the
drying chamber which contains the heating coils
and the material to be treated, and is provided
with a window in front of each fan, each window
having a series of superposed tiltable shutters 110
which normally extend downward from horizon-
tal supporting axles 111 journaled in supporting
bearings at the opposite ends of said shutters.
The shutters are adapted to be tilted inward and
away from the fans to inclined open position by
the currents of air which are forced between the

shutters by the fans whenever the current is suffi-

ciently strong to tilt and open the shutters

I claim:

1. In a device of the character descrlbed the
combination with a substantially enclosed hous-
ing defining an air conditioning chamber for the
supported confinement of materials to be treated,
of a plurality of fans journalled for rotation
within said conditioning chamber, motors opera-
tively connected to each of said fans, said motors
having fixed mounts attached to said housing for
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supporting said motors exteriorly of said condi-
tioning chamber, and means for sequentially con-
trolling the operation of said motors to direct an
intermittent flow of air in the path of materials
to be treated.

2. In a device of the character described, the
combination with a substantially enclosed hous-
ing defining an air conditioning chamber for the
supported confinement of materials to be treat-
ed, of a plurality of fans journalled for rotation
within said conditioning chamber, said fans being
arranged in successive vertical series along a wall
of said housing, motors operatively connected to
each of said fans, said motors having fixed
mounts attached to said housing for supporting
said motors exteriorly of said conditioning cham-
ber, and means for sequentially controlling the
operation of each series of said motors to direct
an intermittent flow of air in the path of ma-
terials to be treated.

5

3. In a device of the character described, the |
combination with a substantially enclosed hous-
ing defining an air conditioning chamber for the

supported confinement of materials to be treated,

of a plurality of fans journalled for rotation
within said conditioning chamber, said fans being
arranged in successive vertical series along a wall
of said housing, motors operatively connected to
each of said fans, said motors having fixed
mounts attached to said housing for supporting
said motors exteriorly of said conditioning cham-
ber, there being means on said mounts for en-
abling the passage of air therethrough to said
conditioning chamber, and means for sequential-
1y controlling the operation of each series of said
motors to direct an intermittent flow of air in the
path of materials to be treated.
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