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This invention relates to apparatus wherein materials 
are treated by mechanically rolling or tumbling them 
while traversing them with a current of a drying medium 
such as heated or dehumidi-?ed air. The invention relates 
particularly to means for measuring the progress of such 
treatment and drying in the rolling, tumbling or irregu 
larly moving materials. The measurement is needed for 
properly controlling the application of the drying ma 
chine, for instance when treating fabrics in a home laun 
dry as will be described herein. 

Various measuring instruments and systems have been 
proposed and tried for such purposes; in practice, how 
ever, it is impossible to utilize certain of the measuring 
elements which are available in theory, as it is necessary 
not only to make the response very rapid, sensitive, cor 
root, and reliable, which by itself is diliicult, but also to 
do so at minimum cost and with minimum use of space, 
service facilities and the like. F or instance the well known 
temperature and humidity sensing devices, when installed 
in a rotating fabrics-tumbling container, are dependent 
on transmission of their response through electric slip 
rings and the like; this kind of transmission is undesirable 
in an installation which operates in the hot and humid 
atmosphere of a drying machine. It is too dependent on 
expert service and maintenance. 

Various attempts were heretofore made to determine 
the effects of drying operations in a more satisfactory 
way, especially by indirect methods utilizing vfor instance 
measurements of temperature of the air exhausted from 
the tumbling drum. In relatively advanced dryer control 
systems presently used, reliance is placed on various subtle 
relationships between such exhaust air temperatures and 
the actual thermal conditions prevailing within the tum 
bling drum. However, the indications of such an exhaust 
system are not a direct function of the actual dryness or 
temperature of clothes remaining within the tumbling con 
tainer; they are subject to distortion for instance :by heat 
retained in duct walls and the like. 
For such and related reasons there has long been a 

recognized need for a better and a substantially direct 
way of determining drying conditions, without reliance 
on slip rings and without reliance on indirect determina 
tions and the like. 

It has occurred to me that vastly improved determina 
tion of drying conditions can be had by associating the 
wall of the tumbling drum with a series of elements mag 
netizable and demagnetizable under thermal control. 
Inner surface portions of such elements can be thermally 
coupled to the tumbling fabrics and outer surface por 
tions can inductively control an outer, generally station 
ary control system. The invention has the object of pro 
viding a dryer or the like with a treatment measuring or 
controlling system utilizing this concept. 
A preferred embodiment of the invention is illustrated 

in the drawing appended hereto, wherein FIGURE 1 is 
an elevational and partly sectionalized view of a machine 
constructed in accordance with this invention, and FIG 
URE 2 is an electric circuit diagram of this machine. 
As shown in FIGURE 1 tumbling basket or drum 10 

has a cylindrical side wall 11 which in accordance with 
the invention has a series of thermally controllable, mag 
netizable elements 12 incorporated therein. Wall 11 can 
be made of non-magnetic material such as aluminum, 
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although it can also be constructed of ordinary steel and 
other magnetically “soft” materials. Elements 12 are 
associated in high heat transfer relation with the contents 
of drum 19. This can be done in a variety of ways and 
the elements are here shown in a simple and advan 
tageous arrangement in which they take the form of discs, 
each having a ?at inside surface freely exposed to the in 
terior of the drum and flush with the inside surface of 
wall 1 so as not to interfere with the tumbling fabrics. 
Each disc is shown as mounted directly in drum wall 
11 and as having a ?at outside surface exposed to the ex 
terior of the drum. 

Materials suitable for these new dryer elements 12 in 
clude for instance certain chromium-modi?ed manganese 
antimonides with controlled thermal transition from the 
so called antiferromagnetic (that is, nonmagnetizable) 
condition to the so called ferrimagnetic (that is, mag— 
netizable) state. Such antimonides are made by E. I. du 
Pont de Nemours & Company. They are described for 
instance in Physical Review Letters, volume 4, page 509 s. 
According to the invention the transition temperature 
is selected to coincide with the desired ultimate fabrics 
temperature, to be mentioned hereinafter. 
The new discs are spaced, one from the other, periph 

erally of drum 10. They are shown as mounted some 
distance in front of a perforated rear wall 13 of the drum, 
which wall is exposed opposite heater 14 in a heating 
chamber 15. Still closer to the front of the machine an 
annular perforated front wall 16 of the drum is provided 
with a front surface exposed in a duct 17 wherefrom 
circulating air is exhausted. 
Drum 10 is conventionally mounted in front and rear 

bearings 18, 19 and is rotated by a suitable contact roller 
2% driven by a motor 21. The resulting tumbling or 
rolling of fabrics within the drum is further promoted 
by the provision of tumbling vanes 22. The motor may 
drive a suitable air blower (not shown) to re-circulate air 
from exhaust duct 17 to heating chamber 15 and back 
through the basket as described; however, an adequate air 
circulating effect can also, in some cases, be established 
by the mere use of suitably arranged tumbling vanes 22. 
A dryer cabinet 23 encloses and supports the aforemen 
tioned structures and gives access to the drum or basket 
by a door 24. 

In accordance with the invention, an electromagnetic 
pick-up unit 25 is stationarily mounted in cabinet 23 op 
posite drum lit) and in line with the outer surfaces of the 
aforementioned discs 12 when these discs move with drum 
lid. The movement of the discs occurs in a circular path 
under the guidance of bearings 18, 19. Unit 25 faces 
one point or portion of this path. The pick-up unit serves 
to control a relay R for the control of heater 14 as is 
very schematically indicated in FIGURE 1. 
An electrical arrangement of this pick-up unit and re 

lay is more fully shown in FIGURE 2. It comprises a 
stationary normally non-magnetized iron core 26 in pick 
up unit 25, the poles of this core being presented toward 
the rotating, controlledly magnetizable elements 12 on 
drum iii. A winding 27 on this iron core is connected 
by circuit 23 with the winding 29 of a vibratory, electri 
cally magnetizable fork 3d, and circuit 28 also includes 
the secondary coil of a power source transformer 31, the 
primary terminals of which have a 60-cycle potential con 
nected thereto. 

In an initial phase of normal operation, when the ma 
chine is at rest, the circuits connected with electric sup 
ply lines L1, L2 are open at a main switch 32. When this 
main switch is closed, motor 21 rotates dryer drum 10 
and initiates the circulating of air, and heater 14 then 
eats the so circulated air, thereby heating fabrics F in 
drum 1%} and beginning to dry them. 
So long as the fabrics are still at low or medium tem 

peratures, discs 12 are anti-ferromagnetic (non-mag 
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netized and substantially non-magnetizable) and accord 
ingly have no great effect upon the 60-cycle magnetiza 
tions received in core 26 from transformer 31. Coil 29 
in control circuit 28 is then substantially inactive, leaving 
fork 30 at rest. As a result the drying operation, initi 
ated by closure of main switch 32, continues. 
As the mass of irregularly moving or tumbling fab 

rics F is gradually heated by the hot circulating air, 
discs 12 are also heated, both by direct contact with such 
air and by surface contact with air-heated fabrics. When 
said mass, internally of drum 10, ultimately reaches the 
predetermined and relatively high fabrics temperature 
corresponding to the desired degree of drying, substan 
tially the same temperature is reached by disc 12, sub 
ject only to other heating or cooling effects which might 
be applied to these discs as such but which can be disre 
garded for present purposes. The discs are suitably se 
lected for thermo-magnetic transition at this particular 
temperature, as noted above. They become ferrimag 
netic at such time, that is, they begin eifectively to link 
the poles of electromagnet 26, thereby enhancing the cur 
rent pulses in ‘circuit 28. If wall 11 is made of steel or 
the like, wall portions surrounding the discs are also 
cyclically magnetized to some extent by the discs. From 
then on the continuing cyclic passing of discs 12 over 
pick-up unit 25, incident to rotation of drum 10, causes 
major pulses of magnetic flux to appear in core 26 and 
fork 30, one pulse whenever a disc passes the pole areas 
of core 26. 

Typically, such passages occur 600 times per minute if 
for instance basket 10 has an even dozen of discs 12 
thereon and if it makes 50 revolutions per minute. There 
fore, starting with the attainment of the predetermined 
maximum temperature in the fabrics themselves, and in 
the control discs directly contacted thereby, substantial 
pulses of current occur in coil 27, causing a similarly sub 
stantial alternating current 600 cycles per minute, or 10 
cycles per second, in circuit 28 and fork winding 29. 

Magnetizable fork 30 is tuned to approximately the 
same frequency, 10 cycles per second. Accordingly, vi 
bration of the fork is excited as soon as the aforemen 
tioned signi?cant pulses of current occur in coil 29. 
Such vibration cyclically closes a circuit from L1 through 
32, 30 to a relay coil 33 and L2. A single full-amplitude 
excursion of fork 30 has this effect. 

While the energization of relay coil 33, by itself, would 
be vibratory and transient if effected only by the 10 
cycle current, a holding current is established at once. 
This can be done by a shunt switch 34, well known by 
itself, so that relay 35 is ?rmly energized and no longer 
dependent on vibrations of fork 30 as soon as inductive 
excitation of the control system has been initiated by the 
thermo-magnetic transition of discs 12 as described. 
The relay includes a switch 36 through which heater 

14 was thus far energized. The relay now opens this 
switch and holds it open and thereby de-energizes heat 
er 14. 
Thus it will be seen that the new system of discs 12 

and control unit 25, 35 provides a control action sub 
stantially directly responding to the internal fabric tem 
peratures, in the external heater-dryer system. It will 
also be seen that the system does so without reliance on 
slip rings and without reliance on temperature measure 
ments obtained remotely from the fabrics. 
A cooling operation is often desired for the fabrics 

in drum 10. It is therefore preferred that the tumbling 
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of these fabrics continue for a short time after the de 
energization of heater 14 which has been described above. 
Pursuant to such cool-off period, which may last for 
instance ?ve minutes, the machine can be brought to rest 
by manually or automatically re-establishing the original 
open condition of main switch 32. 
While only a single embodiment of the invention has 

been described, the details thereof are not to be con 
strued as limitative of the invention. The invention con 
templates such variations and modi?cations as come with 
in the scope of the appended claims. 

I claim: 
1. In a dryer of the type wherein articles are tumbled 

in a hollow moving drum and are heated by application 
of hot air, while tumbling, the improvement which com 
prises: a series of normally substantially non-magnetiz 
able bodies distributed over and secured to the hollow 
drum for movement with the same, said bodies con 
sisting of material which becomes readily magnetizable 
at a predetermined elevated temperature thereof, a ?rst 
surface of each body being arranged for intimate heat 
transfer relation with the articles tumbling in the drum 
and which articles are heated by the hot air, while an 
other surface of each body faces a region outside the 
drum; and an electrical system, located in said region 
outside the drum, for responding reactively when said 
bodies become magnetizable to control the application 
of hot air. 

2. In a dryer as described in claim 1 the feature that 
each body has said ?rst surface substantially ?ush with 
the inside of the hollow drum. 

3. In a dryer as described in claim 1 the feature that 
each body is a ?at disc inserted in the peripheral wall 
of the hollow drum. 

4. In a dryer as described in claim 1 the feature that 
each body consists of chromium-modi?ed manganese an 
timonide. 

5. In a dryer as described in claim 1, the feature that 
said electrical system includes an electro-magnet station 
arily mounted in said region, means for periodic en 
ergization of the electro-magnet, and sensing means for 
determining the moment when said bodies have become 
magnetizable and are magnetized by the energized elec 
tro-magnet. 

6. In a dryer as described in claim 5, the feature that 
the sensing means comprises an electro-magnetic element, 
in circuit with said electro-magnet, said element being 
constructed and arranged to vibrate when said bodies 
become magnetized, and a circuit responsive to such vi 
bration to control the application of hot air. 
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