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Application November 7, 1933, Serial No. 697,022 -
4 Claims. (CL 34—5)

This invention relates in general to improve-
ments in laundry drying apparatus such as
tumbling dryers in which washed clothes or
fabrics are subjected first to a drying action by
means of a sirean of heated air, and then to a
cooling action by means of a stream of rel-
atively colder air. ] ) )

An important object of this invention is po
provide an automatically operating apparatus in
which the drying period in such a machine is
automatically controlled under the action of the
humidity of the air stream after passing over
the clothes. - .

A more specific object of the invention is to
provide an apparatus in which the wet clothes
or fabrics are subjected to a drying stream of
warm or heated air until their moisture content
has been reduced to a desired value, upon which
under control of the humidity of the issuing
drying air the supply of heated air is cut off
and the clothes or fabrics are then subjected, for
& predetermined period, to the action of a rel-
atively colder stream of air.

A still further obkject of this invention is to
provide automatic control means for subjectigg
the clothes or fabrics to the relatively colder air
for g predetermined period upon the termination
of which a signal is given, indicating that the
clothes or fabrics are ready for removal from
the machine. ‘

" These and many other objects as will appear
from the following disclosure are successfully
secured by means of this invention.

This invention resides substantially in the
combination, construction, arrangement and rel-
ative location of parts, all as will be more fully
detailed in the foliowing specification in connec-
tion with the attached drawings.

Referring to the drawings, Fig. 1 is a side
elevational view of the machine of this inven-
tion with parts of the casing broken away to
show the interior arrangement of the various
elements; Fig. 2 is a left hand elevational view
of the same mechanism with, a portion of the
casing broken away; and Fig. 3 is a simplified
wiring diagram of a portion of the control
circuit.

The present invention in its broadest aspect
is adapted to automatically control the supply
of heated and relatively colder air in various

-types of machines under the control of the
humidity of the air stream. More specifically,
the invention has been illustrated as applied to
a clothes drying machine, particularly of the
drying tumbler type in which a rotatable barrel

or drum is employed. The machine as de-
scribed 'is substantially automatic in operation,
Tequiring only the attendance of an operator in
starting  and stopping of the machine at the

" beginning and end of the drying operation.

Referring to the drawings, the machine is
shown comprising a casing f, having a door 2
horizontally mounted on the side thereof for
access to the interior of the casing. A heavy
counterweight 5, operating in a protecting cas-
Ing 6 is connected by means of a chain 3
mounted on roller supports and a bracket 4, to
the door 2 to aid in raising and lowering the
heavy door. At 7 is indicated a portion of the
tumbling or drying drum which is mounted
within the casing and is provided, in accordance
with usual practice, with doors through which
the materials to be treated may be  inserted.
This drum is mounted on s rotatable shaft 8
which is journaled in the bearings 8 at the ends
of the casing. Keyed to the shaft 8 is a driving
gear wheel 9’ which meshes with a driving pin-
fon 10 driven in turn by the electric motor (5§
through the sprocket wheels 14 and {2 and the
sprocket chain 3. 'Thus the motor 15 causes
the tumbler 7 to revolve at the desired speed or,
in accordance with well known practice, control
circuits may be employed to rotate the drum
intermittently in opposite directions. The top of
casing i, over the drum 7 is provided with an
opening 18, over which is mounted a duct {7
which extends across the top of the machine
and is connected to the casing of a suction fan
8. This fan is driven by means of a motor 189.
The lower portion of casing | is proxided with a
periorated or screened wall 20 on each side
thereof. :

Referring to Fig. 2, it will be seen that the
space below the bottom wall of the casing and
defined by the screened side walls 20 is divided
into two compartments which extend through-
out the length of the machine. These com-
partments are formed by a bafle wall 23 ex-
tending from one end to the other, and a shutter
24 likewise extending co-incidentally with the
bafile wall 23. The shutter 24 is mounted upon a
shaft 25 suitably journaled and connected either
directly with, or through gears, to the torque
motor 26. When the shutter is in the full line
position shown in Fig. 2, air may enter into the
upper portion of the casing around the tumbler
drum 1, through the left hand side of the ma-
chine. In the left hand compartment thus
formed is means for heating the entering air
which is' shown for purposes of illustration as
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steam coils 2i provided with the steam supply
connections 22. When the shutter 24 is in the
dotted line position air can no longer enter the
upper portion of the casing over the heating
coils, but must enter it through the right hand
perforated side of the machine and pass directly
thereto without heating. The torque motor 28
is of the usual type which is, as well known,
continuously energized in actusted condition.
For the first part of the operation the motor 26
is energized so as to hold the shutter 24 in the
full line position. When the energization of the
torque motor is reversed, the shutter 24 is moved
to the dotted line position and held there.

At 100 is indicated diagrammatically a hu-
midity meter which may assume any one of a
number of well known forms. This device is
sensitive to the moisture content of air and has
its sensitive element mounted within the duct
17 50 as to be immersed in the air flowing from
the drum 7T to the suction fan. Such a meter is
calibrated in relative humicdity of from 0 toc 100
percent. The humidity meter is provided with a
fixed and movable contact in accordance with
standard practice, so that the movable contact
will engage the fixed contact, depending upon
the setting of the apparatus, when the moisture
content of the air in which the sensitive element
is immersed reaches a predetermined value.
accordance with this invention, and as diagram-
matically illustrated in Fig. 3, this contact con-
trols mechanism whereby the torque motor is
reversed in its energization to swing the shutter
24 from full line to dotted line position.

The operation of this apparatus will be better
understood by first referring in detail to the
diagrammatic circuit arrangement of Fig. 3.
At 80 are indicated the wires which are con-
nected to the power source. At 81 is the main
control switch which when the machine is to be
operated connects wires 80 with wires 82. The
circuit as illustrated is & usual three phase alter-
nating current supply circuit. One of the wires
82 is connected by wire 83 to one of the contacts
Auz. The other contact is connected by wire
85 through the relay coil O, wire 86 and nor-
mally closed contact D’ to wire 84 which re-
turns to one of the wires 82, Wire 85 is con-
nected by wire 87 through relay coil D, wire 88,
contacts HC to wire 84.

The contacts HC represent the contacts of
the humidity meter, one of which is fixed and
the other of which is movable by the moving
element of the meter. The -contacts HC are
shunted by the normally open contacts C’.
Wire 85 is also connected by wire 81 through the
normally open contacts D’, solenoid winding .C
and wire 82 to wire 84. The solenoid coil O is
shunted by the signal light $0 and the solenoid
coil C is shunted by the signal light 83 which is
preferably of a different color. The solenoid C
is shunted by another relay coil AGA which is
the relay coil of a time delay switch of which a
number are well known in the art. One terini-
nal of this coil is connected through wire 84 and
the primary 95 of a transformer, contacts AGA’

-and wire 98 to wire 84. The secondary 87 of

the transformer is connected to a signal device
98. It will be seen that all this control mecha-
nism is connected across one of the phases of the
power supply. At 28 is diagrammatically illus-
trated the torque motor which may be connected
to the power supply source for energization in
either direction through the pairs of contacts O’
and C’. The symbols O and C on this diagram
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represent the open and closed position of the
shutter 24, that is the full and uotted line posi-
tions, Fig. 2. The tumbler motor {56 and the suc-
tion fan motor {9 are not shown in Fig. 3, but
are connected to the wires 82 so that when
switch 8{ is closed they are both energized.
The operation of the apparatus is as follows:
The tumbler drum 7 is first charged with the
wet clothes or fabrics to be dried. The drum is
then closed, as well as the door 2 on the casing.
Main control switch 8§ is then closed. This
energizes motors 5 and {8 causing the tumbler
drum 7 to revolve and setting the suction fan {8
in operation. Referring to Fig. 3, the contacts
HC on the humidity meter will be open. The
closing of switch 81 will have energized a relay
coil R, which closes the contacts marked Auz.
The current then flows from lower wire 82
through wire 83, contacts Auz., wire 85, relay
coil O, as well as lamp 98 and parallel thereto,
wire 86, normally closed contacts D’ and wire
84, back to the power supply. The energization
of relay coil O will cause contacts O’, in the
torque motor circuit to ‘close. This energizes the

torque motor 26 to hold the shutter in full line ©

position (Fig. 2). The steam supply will be on
so that the heating coils 2{ will heat the air
which flows in through the left hand side of
the casing over the heating pipes, up around
and through the tumbler drum which is ususlly
perforated in accordance with standard practice,
thence to duct {7 and out through the discharge
portion of the suction fan {8. Lamp 99 will
indicate that this part of the operation is taking
place.

As the clothes in the drum give up moisture
the air passing through duct {7 will become
dryer and dryer with an appropriate effect on
the humidity meter. When the air has reached
a dryness which has been predetermined by ex-
-perience as indicating that the clothes have been
sufficiently dried with hot air, the humidity
meter will have moved to a position where the
contacts HC close. The closing of contacts HC
will cause the energization of relay coil D with
the current flowing from the power source
through wire 83, contacts Auzr., wire 83, wire 87,
coil D, wire 88, contacts HC and wire 84, back
to the current source. The energization of re-
lay coil D causes the opening of contacts D’’ and
the closing of contacts D’, thus energizing relay
coil C with the current flowing from. wire 85
through wire 81, contacts D’, relay coil C, wire
82 and back to the current source through wire
84. With the energization of relay coil C, the
reversing contacts C’ are arranged to-close, and
at the same time contacts C’’ are closed. The
opening of the normally closed contacts D'’ at
the time that the contacts D’ close, deenergizes
relay coil O and causes the opening of the con-
tacts O’. Substantially simultaneously with the
opening of these contacts O’ the contacts C° will
close (under the control of relay coil O, caus-
ing a reversal of the energization of the torque
motor 26, so that it will swing the shutter 24
from full line position to dotted line position.
Unheated air is then drawn through the right
hand side of the machine around and through
the tumbler to duct 17 and out of the discharge
port of the suction fan (8. During this action
lamp 80 will be extinguished and lamp 92 will be
energized, indicating which part of operation is
taking place. ' .

At the same time that relay coil C is ener-
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energized. At the end of a predetermined pe-
ried, usually about four mimutes, during whick
the clothes are. subjected to the colder air, the
contacts AGA’ under the action of the coil AGA
will closs, thus completing a circuit to the pri-
mary 85 through wires 84 and 86. The result is
that the secondary 8T will be encrgized and the
signal device 98 will be operated. The operator
will then open switch 80 which deenergizes ali
circuits, including the motors (5 and 18. The
clothes will then be ready for withdrawal from
the machine, having been properly. dried and
cooled so that they may be handled..

The contacts C*° controlled by the relay coft

¢ are merely provided to complete & shunt cir-.

cuit sround the contacts HC of the humidity
meter. The purpose of this arrangement is to
prevent-what might be termed hunting of the
apparatus under transient humidity conditiong

. which would be encountered in an apparatus of

this type. The contacts HC are relatively light
contacts which do not make a very strong con-
tact, especially when they first come together at
the critical time when the humidity is just pass-

_ing through the condition for which the machine
is set. In order to insure positive action of the

apparstus the contacts HC merely initiate oper-
ations of the circuits which hold through the
more positive contacts C*’.

The device of this invention has been found to
be exceedingly practical in use and very accurste

in operation. The humidity of the air fiowing .

through duct (7 is 2 most accurate indication
of the moisture content of the ciothes in the

tumbler drum. The humidity of the issuing alr -

is 2 more accurate indication of the conditicn
of the clothes then the temperature of the air.
It has been found, therefore, with the device of
thits invention that a2 very accurate control of the
moisture conient of the clothes may be had,
which is of cardinal importance for efficient
froning operations.

With this machine properly set the clothes
meay be dried to just the desired degree with
gresl uniformity in successive batches.

From the above description it will be apparent
that this invention resides in certain principles
of eonstruction end operation which may ke cin-
odied by those skilled in the avt in other physi-
cal forms, without departure from the scope of
the invention. I do neci, therefore, desire to he
girictly limited to the disclosure 2s given for
purposes of Mustration, but rather to the scapc
of the appended clalms,

What I claim is:

1. & drying mechine of the type described
comprising & chember for contzining materinls
to be treabed, electvic motor means for moving
o curreni of air through said chamber, hot and

cold air supply sources adapied to communicaie

with said chamber, moitor operated means mov-
able into first and second positions for establish-
ing communication with said hot and cold air
sources respectively, first and second power cir-

_ cuits for actuating seid lest nemed means info

its first and second positions respectively, & de-

vice for energizing either of ssid power circulis

and for simulianeously deenergizing the other
of seid circuits, means actuated by the supply-
ing of cuwrrent to ssid electric motor means for
actuoting said device Inso fArst-power-circuii-
energizing position, snd means responsive o a

S

condition of the air issulng from said chamber
for actuating seid device into its second-power-
circuit-emergizing position.

2, In & drying machine having & chamber for

‘treating work and means for circulating & cur-

rent of alr over said work including & condult
system, & conirol member in seid conduit sys-
tem movable into first and second positions for
establishing hot and cold air circulating civcuits
respsctively, electrical operating means for said
control member having first 2nd second power
circuits for moving sald contrel member into
its first and second positions respectively, & nor-
mally open switch in each power circuit, a reiay
for closing each switch, an energizing clreult for
esch reley, sboced contacts im each energizing

_cireuit, & reversing relay - adepted sliernatively

to close the spaced contacis in either one of said

energizing circuits and simuliancously to open’

o .

-t
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the spaced contacts in the other of said energiz. 20

ing circuits, said reversing relay being srranged
normelly to close one pair of said spaced con-
tacts, & control device responsive to a condition
of the air in said conduit system on the dis-

charge side of sald chamber, an energizing cir- 28

- culy for said reversing relay, & normally open

switch in said lest named cireuil, and means ac-
tuated by said control device in response to a

predetermined air condition for closing said last 50

nemed switch.

3. A control system for a dvying machme as -
in claim 2 and including & shuné clreunit srovnd
said lost named switeh, normelly open confacts
in sald shunt circuls, and means for clectrically
closing seid last named contacts upon actuation
of eaici control device.

. In & drying machine ﬁmving e chambper for
tre&tinr work and means for circulating & cur-
rent of air through szid chember inciuding &
conduit system, a confrol member in said con-
duit system movable into frst and second posi-
tions for esteblishing hot and cold air cireu-
lating circuits respectively, electrical operating
means for said conirol member having frst and
second power circults for moving said comtrol
member into is frst and sscond posilions re-
spectively, o novmally open switeh in each power
eireunit, first and second veleys for closing the
switch in soid frst ond second power civeulls
respectively; an energizing clvouit for esch re-
lay, spooed coubacts in each energizing clreuit,
o reversing relay adapted alternatively to close
the speced contacts in either one of seld ener-
gizing eircuits and simultencously to opsn the
spaced contscts in the other of spld energizing
circuis, seld reversing reloy belng arvenged nor-
maily to close the speced contacts in the eney-
gizing eircuit for sald frat relay, & conirol de-
vice responsive to & condiftion of the air in said

40
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conduit system on the discherge side of seid 6o

" chember, an energizing circult for ssid revers-

ing rélay, & normolly open switeh in snld lagh
named cirevit, mesns actusted by sald comtrel |
device in vespomse to  predetermined alr cone
dition for -closing sald
whereby ssid reversing relay closes the contacts
in the energizing circuit for seld sccond relay,
an electrical device, & thme-delayed relay fow
energizing seid electrical device, cnd meons for

Izet memed switeh, 5

inttinting the sction of seld time-delayed relay 7o |

by energization of the elvewit for spid seecmd
relay,
CARROLL: B, ORR.




