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3,222,798 
DRYER SENSING DEWHCE 

James M. Thornberry, Morton Grove, and John E. Maas, 
La Grange Park, Ill., assignors to Controls Company 
of America, Melrose Park, Ill., a corporation of Dela 
Ware 

Filed Nov. 26, 1962, Ser. No. 240,05. 
10 Clains. (C. 34-45) 

This invention relates to dryer controls of the type 
which are operative to establish a drying cycle based 
on moisture content. 
An object of this invention is to provide a simplified 

and effective arrangement for sensing moisture content. 
In accordance with this invention it is proposed to pro 

vide an electrically conductive member which is sup 
ported on and exposed to the interior of the dryer drum. 
The electrical conducting member is insulated from the 
grounded drum to eliminate any direct path to ground 
and to provide a gap the leakage resistance of which varies 
in accordance with the moisture content of the clothing, 
or other articles, being dried. An electrical charge is 
applied to the electrically conductive member and after 
a preselected amount of rotation of the drum the residual 
charge on the electrically conductive member is removed 
and transmitted to control means which is operative to 
translate an electrical charge of predetermined magnitude 
into an operational dryer function. 

Other objects and advantages will be pointed out in, or 
be apparent from, the specification and claims, as will 
obvious modifications of the embodiments shown in the 
drawings, in which: 

FIG. 1 is a semi-schematic illustration of a preferred 
embodiment; 

FiG. 2 is a view generally along lines 2-2 of FIG. 1; 
FIG. 3 is a circuit diagram of a preferred embodiment; 

and 
FIG. 4 is a circuit diagram of an alternative embodi 

ment. 
With particular reference to the drawings, electrical 

charge receiving means 10 is connected to and rotatable 
with a dryer drum 12 and includes a sensor 14 exposed 
to the interior of the drum. Sensor 14 includes a 
threaded portion 16 extending exteriorly of the drum for 
engagement with a conductive button or anchor 18. An 
insert 20, of suitable electrical insulating material, is posi 
tioned between an electrically conductive insert 22, which 
engages grounded drum 12, and Sensor 14, its threaded 
extension 16 and button 8. Insert 20 electrically iso 
lates the charge receiving means from ground and pro 
vides a gap between sensor 14 and insert 22 the resistance 
of which varies with the moisture content of the clothing 
being dried so that the leakage of current between sensor 
14 and insert 22 gives a measure of moisture content. 

Sensor 4 rotates with the dryer drum and a pair of 
brushes 24 and 26 are supported from a block 25 in fixed 
relation with the drum and arranged in relative spaced 
relation to sequentially engage button 18 upon rotation 
of the dryer drum. More particularly, the brushes are 
spaced apart in the direction of rotation of the drum as 
indicated by the arrow in FIG. 1 and brush 24 is con 
nected to a source of electrical energy so that upon en 
gagement with button 18 a charge will be applied to the 
charge receiving means. As the drum rotates the cloth 
ing being dried will bridge the gap between sensor 14 and 
insert 22 so that the charge applied by brush 24 leaks off 
to ground in accordance with the moisture content of the 
clothing. After a predetermined amount of drum ro 
tation, brush 26 engages button 8 and removes the resid 
ual charge on the button. Brush 26 is electrically con 
nected to control means which is operative to receive the 
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charge taken from the button and translate it into an 
electrical signal for effecting a particular dryer control 
function. It will be appreciated that the spacing between 
the brushes can be varied as desired, preferably they are 
arranged as illustrated in FIG. 1 so that a charge is ap 
plied by brush 24 and the residual charge removed after 
approximately a full revolution of the drum. 
Although any one of a number of arrangements can 

be utilized to furnish electrical energy to brush 24 and 
also a number of controls are suitable for translating the 
residual charge into a usable signal, it is preferred to 
utilize a control circuit similar to that disclosed in the 
co-pending application of Otto R. Behrens, filed July 26, 
1960, Serial No. 45329 and assigned to the assignee of 
this application. More particularly, the control includes 
a thyratron tube 28 which is connected in series with a 
relay 30. A combination rectifier 32 and capacitor 34 
apply a filtered D.C. voltage to the thyratron 28 which is 
of a preselected value below the normal breakdown volt 
age of the thyratron. As a result, the thyratron is ini 
tially non-conductive and no current flows through relay 
30 which remains in an unactuated state. Brush 26 is 
electrically connected to grid 38 of the thyratron so the 
charge taken from charge receiving means 10 is applied 
to the grid. When the charge is of predetermined mag 
nitude it will render the thyratron conductive. Having 
rendered the thyratron conductive, current flows through 
and actuates relay 30 to effect a particular desired dryer 
control functioni, for example to terminate the dryer cycle 
or to activate a timer to provide a time-out operation of 
predetermined duration. 
Means is also provided to minimize the possibility of 

the control circuit being prematurely activated due to a 
Small and/or tumbling, momentarily suspended load and 
as a result of which the leakage of current would not be 
affected by the moisture content of the clothing so that 
the residual charge would not correspond to the moisture 
content of the load. Preferably a capacitor 40 is in 
cluded in the grid circuit of the thyratron and is effective 
to store the charge taken from button 8 until it reaches 
a particular predetermined magnitude at which point the 
capacitor discharges and places the proper potential on 
grid 38 to render the thyratron conductive. It is also 
desirable to include a resistor 42 between capacitor 40 
and the grid to limit the current delivered to the thyratron 
to a safe value. 

It is recognized that with this invention it is also pos 
sible to eliminate the additional controls, such as the thy 
ratron, and to effect the desired dryer control utilizing 
only the applied and residual charge. Such an arrange 
ment is illustrated in FIG. 4, where rectifier 50 and capaci 
tor 52 deliver an electrical charge to charge applying 
brush 54. A relay 56 is directly connected to charge 
measuring brush 58. The charge delivered to brush 54 is 
selected to be of sufficient magnitude to actuate relay 56 
assuming no leakage of the charge to ground. Until the 
moisture content of the clothing reaches a desired point, 
sufficient leakage of the charge will occur so that the 
residual charge taken from the charge receiving means by 
brush 58 will not be adequate to actuate relay 56. This 
arrangement has given satisfactory results when used with 
larger loads and the arrangement described in connection 
with FIGS. 1-3 is preferred since its performance is satis 
factory both with large and small loads; however, it is 
recognized that further experimentation and development 
may result in adequate performance of the embodiment 
of FIG. 4 even with smaller loads. 
Although this invention has been illustrated and de 

scribed in connection with particular embodiments 
thereof, it will be apparent to those skilled in the art 
that various changes and modifications may be made 
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therein without departing from the spirit of the invention 
or from the scope of the appended claims. 
What we claim is: 
1. In a dryer having a drum rotatable within a housing, 
an electrically conductive sensor insulated from and 
mounted on the drum for rotation therewith and hav 
ing a sensing surface exposed to the drum interior 
and a contact surface lying within a small arc, 

means carried in the housing and periodically engaged 
by the contact surface of the sensor as the drum 
rotates to alternately impress a fixed charge on the 
Sensor and to sense the residual charge on the sensor 
after the drum has rotated subsequent to impression 
of the charge to allow leakage from the sensor at a 
rate dependent upon the moisture content of the ma 
terial being dried, 

Said sensor being mechanically and electrically isolated 
from said means during the interval between impress 
ing and sensing the charge on the sensor, 

and means connected with said last-mentioned means 
and responsive to a sensed residual charge of pre 
determined value to effect a dryer control function. 

2. In a dryer having a drum rotatable within a housing, 
an electrically conductive sensor insulated from and 

Imounted on the drum for rotation therewith and hav 
ing a sensing surface exposed to the drum interior 
and a contact surface lying within a Small arc, 

means in the housing including wiper means periodi 
cally engageable by the contact surface of the sensor 
as the drum rotates to impress a fixed charge on the 
Sensor and to subsequently sense the residual charge 
to effect a dryer control function in reponse to a resi 
dual charge of predetermined magnitude, 

Said drum rotating subsequent to impressing the charge 
and prior to Sensing the residual charge so that repre 
Sentative materials in the drum contact the sensing 
Surface of the Senor to leak the charge therefrom at 
a rate related to the moisture content of the materials. 

3. In a dryer having a drum rotatable within a housing, 
an electrically conductive sensor insulated from and 
mounted on the drum for rotation therewith and hav 
ing a sensing Surface exposed to the drum interior 
and a contact Surface lying within a Small arc, 

first and second wipers mounted in the housing for 
Sequential engagement by the contact surface as the 
drum rotates, 

means including the first wiper for impressing an elec 
tric potential on the sensor when the contact surface 
thereof engages the first wiper during rotation of the 
drum, the impressed potential on the sensor leaking 
therefrom during continued rotation of the drum at 
a rate dependent upon the moisture content of the 
materials being dried in the drum, 

and means including the second wiper for sensing the 
residual potential on the sensor upon engagement 
of the contact surface thereof with the second wiper 
and being responsive to a predetermined residual po 
tential to effect a dryer control function. 

4. The combination of claim 3 wherein said means in 
cluding said second wiper also includes a relay coil con 
nected directly to said second wiper to have said residual 
potential impressed directly thereon. 

5. In a dryer having a drum rotatable within a housing, 
an electrically conductive sensor insulated from and 
mounted on the drum for rotation therewith and hav 
ing a Sensing Surface exposed to the drum interior 
and a contact surface lying within a small arc, 

first and second wipers mounted within the housing in 
circumferentially spaced positions with respect to 
the drum and in the path of rotation of said contact 
Surface, 

Said contact surface engaging said wipers sequentially 
as the drum rotates, 

means for impressing an electric potential on the first 
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4. 
wiper to thereby impress a potential on the Sensor 
as the contact surface engages the first wiper, 

and control means including the second wiper and re 
sponsive to a potential of predetermined magnitude 
on the second wiper as it is engaged by the contact 
surface to effect a dryer control function. 

6. A dryer according to claim 5 in which the sensor con 
tact surface is exposed to the exterior of the drum and the 
wipers are closely spaced with the sensor contact surface 
engaging the first wiper a few degrees of rotation after 
engaging the second wiper whereby the drum makes sub 
stantially a full revolution after having the potential im 
pressed on the sensor before the residual potential is 
sensed. 

7. In a dryer having a drum rotatable in a housing, 
an electrically conductive sensor insulated from and 

mounted in the wall of said drum and having a Sens 
ing surface exposed to the drum interior for en 
gagement by the drum contents and a wiping Sur 
face exposed to the exterior of the drum, 

means in the housing for periodically engaging the Sen 
sor wiping surface as the drum rotates for impress 
ing an electric charge on the sensor and Subsequently 
sensing the residual charge on the Sensor, 

and means connected with said last-mentioned means 
and responsive to a residual charge of predetermined 
value to effect a dryer control function. 

8. In a dryer having a rotatable drum and control 
means operative in response to a predetermined electrical 
charge to effect a dryer control function, the combination 
of 

an electrically conductive sensor insulated from and 
mounted on said drum for rotation therewith, said 
sensor including a contact surface characterized by 
a limited circumferential extension relative to said 
drum and a sensing surface exposed to the interior 
of said dryer for engagement with material being 
dried to permit electrical leakage from said sensor in 
accordance with moisture content of said material, 

first fixed electrical brush means supported adjacent 
said drum and connected to an electrical Source, 

and Second fixed electrical brush means supported ad 
jacent said drum and connected to said control 
means, 

Said first and second brush means arranged relative to 
each other and said drum to sequentially engage said 
contact surface and said sensor being electrically iso 
lated on said drum during rotation between said first 
and second brush means except for the leakage cir 
cuit through said material, said first brush means 
applying a predetermined electrical charge to said 
sensor and said second brush means receiving the 
residual charge on said sensor and transmitting said 
residual charge to said control means. 

9. In a dryer having a rotatable drum and control 
means operative in response to a predetermined electrical 
charge to effect a dryer control function, the combination 
of 

an electrically conductive sensor insulated from and 
rotatable with said drum, said sensor including a 
contact Surface characterized by having a limited 
circumferential extension relative to said drum and 
a Sensing Surface exposed to the interior of said 
drum for engagement with material being dried with 
Said material providing a leakage path between said 
Sensor and Said drum so that a charge on said sensor 
leaks off in accordance with the moisture content of 
said articles and So that said sensor is electrically iso 
lated on said drum except for said leakage path, 

a first fixed electrical brush supported in the path of 
and for engagement by said contact surface, said first 
electrical brush connected to an electrical source and 
operative, when engaged by said contact surface, to 
apply an electrical charge to said sensor, 

and a Second fixed electrical brush supported in the 
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path of and for engagement by said contact Surface, 
said second brush connected to said control means 
and spaced from said first electrical brush in the 
direction of rotation of said drum to engage said 
contact surface after a predetermined amount of rota 
tion of said sensor subsequent to its engagement with 
said first electrical brush. 

5 

6 
means to apply an electrical charge to said charge 
receiving means, 

and second means fixed relative to said drum and ar 
ranged for momentary engagement by said charge 
receiving means after a predetermined amount of 
rotation of said drum subsequent to application of 
said charge, said second means connected to said con 

10. In a dryer having a rotatable drum and control 
means operative in response to a predetermined electrical maining on said charge receiving means after said 
charge to effect a dryer control function, the combination 10 predetermined amount of rotation to said control 
of CIS. 

electrically isolated charge receiving means supported 
on and rotatable with Said drum, said charge receiv 
ing means electrically insulated from said drum and 
being exposed to the interior thereof for engagement 15 

trol means and operative to transmit the charge re 

References Cited by the Examiner 
UNITED STATES PATENTS 

by material being dried with said material bridging 2,045,381 6/1936 Elberty -------------- 34-55 
between said charge receiving means and said drum FOREIGN PATENTS 
to permit leakage of the charge to said drum in ac- 877,553 9/1961 Great Britain. 
cordance with moisture content of said material, 
and being electrically isolated during rotation ex- 20 WILLIAM F. O'DEA, Primary Examiner. 
cept for the leakage circiut established by said mate- NORMAN YUDKOFF, Eaminer 
rial, 

first means fixed relative to said drum and arranged for W. C. EVERETT, Assistant Examiner. 
momentary engagement by said charge receiving 


