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‘ l1 

f'I‘h'isi-nvention relates to automatic tempera- 
ture. control devices for various ‘types of‘ drying 

' devices which employ a stream of air as the dry 
ing agent. While capable of "use on any such 
drier'it has been more particularly designed'afor 
vapplication to. drying tumblers for either laun 
dry or dry cleaning use, and has been so ‘shown, 
solely .forpurposes of illustration. _- ‘ 
The object of the invention is to provide im 

proved. ,means for automatically maintaining the 
‘stream of. drying air .at a preselected maximum 
temperature for. a predetermined time and for 
then-cooling the load by the introduction of cold 
..air. 

5a further object is. to maintain the desired 
,maximum temperature by utilizing a mixture of 
hot .and'lcoldair for the. drying stream and vary 
;ing the. proportions of the two instep with pend 
ing temperature variations. _ 
Maximum temperature .controlis, especially ad 

tvantageous'in the caseof. a dry cleaning ‘tumbler, 
“since it permits them to be operated .at any ap 
propriate safe temperature for silks, .wools, or 
other materials, while the combination of‘ time 
and temperature control .a?ords both ?exibility 
and safety in drying loads of various natures and 
sizes. I _ _ 

In {the drawings, which represent one suitable 
v.embodimen-tof the invention, Fig. l is a front .ele 
vation, partly broken-out and in section; , 

Fig, 2is .a right side elevation-oi the upper por 
tion of the machine, also broken out and 1n sec 
..tion; I Q I 

Fig, 3' is a .Irontelevation of the contrlilyrmech 
.anism; 

is a detail sectional elevation, .on a larger 
scale, on the line 4-4, Fig. 2; _ 

v Fig. 5 isa sectional-elevationion the line 5-—5., 
Eigni; I 

‘Fig. 6 is a section .on the .line .6--.6,Fig. 4,; 
Fig. 7 is a section on the 51ine 1-1,’ Fig. 4; and 

8._is a detail view, showing the temperature ' 
control dial and pointer. 
The particular form of the drying machine, as 

,a whole, is not important, as the invention may 
be applied to any form. That shown includes a 
main frame or casing 10 having'a drying cham 
ber I I in which rotates an open ended foraminous 
drum or cylinder [2 rotated alternately in oppo 
site directions by suitable mechanism conven 
tionally indicated .by the dotted lines at l3, Fig. 
1, vand entrance to which, for loading or ‘unload 
ing the machine,.is-by Way of an end casing open 
ing closed by a hingeddoor 10a. - 

Air for drying purposes is supplied to the cham 
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.ber lat through two channels .or passages-cold 
air, such as air at'ord-inary atmospheric tempera 
ture, through passage -l4,~and vhot air through 
passage t5‘, are located one or several 
:heaters or radiators, such as the ?nned steam 
pipes :or‘ members 1-! 5' through ‘which ‘steam is cir 
zlzulatediby wayfof‘supplyi and discharge pipes H, 

The air stream passes through the drying 
chamber, and thus ‘over and around the work 
being agitated the drum, and leaves the cham 
her through an outlet passage 19 leading; *‘to a 
power driven fan or-blowerZB having a-d'ischarge 
conduit-‘2i. - ' ~ ' ' 

Within the cold air passage 1'4, are'located-sev 
era'l, two being shown,‘ pivoted vanes 0r dampers 
'22, while three such- dampers 23am shown in 
hot air passage 15. Asshown in Fig. 4, the shaft 
ofeaeh of the dampers-is provided at one end with 
an arm Myal-l arms beingconnected-to a common 
'l-inky25 mounted in "a ‘control casing 26 at the top 
i‘ront of the machine. The two sets of damp 
ers 22, 23 are'disposed in planes at right angles 
to each other, the arrangement being such that 
general \endwise motion of link 25 simultaneously 
turns all dampers. but as each set opens the other 
set closes. Aflighttens'ion spring 21 ‘connected to 
an arm 28 on one damper normallybiases' all 
dampers to the positionslshown in Fig. 4, with 
the cold-air dampers closed and. the hotair damp 
ers open. ' . ' ' ‘ , \ 

One damper shaft is-provided, withapinion 29 
meshing with a vertically slidable rackv 30 
guided in a support 3,] and providedlnear its lower 
end with a side 'pin or abutment 32 lying abovea 
roller 33 ‘on-one arm .01‘ a lever 34 pivoted at 35 
and having a second arm extending out through 
a slot in the control casing wall, beyond whichit 
is provided with a handled-terror manual opera- 
tion ‘This lever isfbiased to move clockwise in 
Fig. 4, by-aspring?? stronger'than spring-125i, but 

, may .beamaintained in the ‘position there shown by 
“a ‘pair of toggle links .131, :33 .one pivoted .to said 
lever-and theother Ito thecasing wall.‘ By grasp. 
fing'handle 34a and lifting the lever, the toggle 
knuckle moves to or aflittle beyond‘dead center 
and the parts are stable in the position so shown 
until the toggle is broken. ' * 

This is accomplished by engagement ‘with‘the 
toggles, at or ’’ near ‘the knuckle thereof, of the 
.end‘ of anarm ‘39 mounted on'the-inner key end 
of shaft-4a which is connected to, awind-up 

’ clobk type timer, marked generally ‘li'h'provided 
on the casing front with a setting‘hand “having 
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a pointer 43 traveling over a, time period indi 
cating scale 44. 
The timer requires no detailed illustration or 

description. It is of a common type, readily 
available on the open market. By turning the 
setting hand to any value indicated on the dial 
scale, say ?ve minutes, the arm 39,‘ within the , 
casing,lis' turned clockwise in Fig. 4 to a posi- ‘ 
tion there typi?ed, away from the toggle mem 
bers, and requiring the lapse of the desired timev 
period (?ve minutes) before unwinding opera 
tion returns arm 39 su?iciently to break the tog 
gles and cause roller 33 to move up. 
Below the end of the rack bar 30 lies a pad 

45 near one end of a lever 46 ipivoted at 41 in 
the frame. Said lever, nearer its pivot is pro 

‘ vided with a bottom pad 48 resting upon the 
inclined or sloping upper face of a wedge 49 
slidable in and resting upon a channel form’ sup? 
port 50 having a bent end ear 50a, ?xed to a 
tubular stationary member 5|. Support 50 rests 
upon the upper movable end of an endwise ex 
pansible metal bellows 52 mounted at its lower 
end upon- a support 53, the chamber within 
said bellows communicating by pipe 54 with the 
usual temperature responsive bulb 55, at any 
suitable point in the air stream within or be 
yond the drying chamber, and shown as located 
in outlet passage 2| from the blower. 
Wedge 49 is slidably adjustable along its seat 

in its channel support, for which purpose it is 
connected by a link 56 to an arm 5‘! on shaft 
58 which extends out through the ,front casing 
wall, beyond which said shaft carries an arm and 
pointer 59 traveling over a scale 66 graduated in 

Arm 59 is provided on its 

engageable with any one of several recesses 62 
in the scale plate, to releasably hold the arm 
and other parts in any desired position. 
The metal of which members 50, 50a. is made is 

su?'iciently resilient to permit member 50 to 
swing up and down as the bellows expand and 
contract. 

.Lever 46, is loaded, above, by the pressure of 
a suitable spring 63. - 
The control is also provided with a standard 

indicating thermometer member 64 mounted on 
the instrument board, as shown in Fig. 3, and 
communicating by a conduit 65 with a tempera- ‘ 
ture sensitive bulb 66 also located in the outlet 
passage 2I._ . - 

The operation is as follows; 
Let us assume that the machine, with the con 

trol'parts reset or in inoperative position, is 
ready for operation, with a load of material to 
be dried in the drying chamber, the door being 
closed, and with the mechanism [3 which alter 
nately rotates the foraminous drum in opposite 
directions in operation. ' Y 

‘ The operator ?rst sets the timer by turning 
the knob 42 and pointer 43 clockwise in Fig. 3 
‘to a position indicating the length of the drying 
period, which of course includes the time neces 
sary to bring the temperature up to the de 
sired maximum value and the time during which 
it should be held at that value. 4 
The operator then raises the control handle 

34a to the position shown in Fig. 4, thereby 
straightening the toggles and moving the roller 
33 down to its lowermost position, the parts so 
operated being stable in their new position be 
cause the ‘toggle knuckle is at or a little beyond 
dead center, with the spring 36 fully effective. 
Next he. advances the handle 59 to a position 
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' indicating on dial 60 the maximum temperature 
to be produced. This adjustment. shifts the 
wedge 49 to the appropriate position, to wit. a 
position in which, when the desired maximum 
temperature is reached, the bellows 52 have ex 
panded sufficiently to elevate the wedge and 
the lever 46-, against the pressure of the loading 
spring 63 su?‘iciently to' elevate ‘the rack bar 30 
and initiate closing movement of the hot air 
dampers and opening of the cold air dampers. 
Of course, it is assumed that the steam is 

7 turned on to the heating coils l6, and the blower, 
of course, has been or is now started. 
At the beginning of the operation the cold 

air dampers lie in fully closed position, and the 
hot air dampers in fully open position. Thus, 
at ?rst, only hot air is supplied to the drying 
chamber through passage [5, from which it ?ows 
through the drying chamber and over and around 
the work in the drum therein, and thence to 
the outlet passage. The temperature gradually 
rises,a_nd the moving current of hot air begins 
to carry away with it the vapor‘ or mixture which 
it is desired to remove. 

Finally the temperature reaches the maximum 
value to which the arm 59 has been set. At this 
particular moment pad45 engages the lower end 
of the rack bar 30 and begins to elevate that 
bar, the rack and pinion causing simultaneous 
movement of all of the dampers and the links 
25 connecting them.‘ The hot air dampers move 
toward closed position and the cold air dampers 
toward open position. Thus the hot air stream 
is now reduced in quantity and is diluted with an 
increasing proportion of, cold air, tending to pre 
vent further rise of temperature. From this point 
on to the end of the drying period, the tem 
perature responsive control bulb 55 and the bel 
lows 52 actuated thereby, in cooperation with 
biasing spring 21, act as a governor, constantly 
moving the lever 46 up or down, as the case may 
be, to counteract any tendency of the tempera 
ture to rise above or fall below the desired maxi 
mum. Therefore, the maximum temperature is 
maintained through the remainder of the drying 
period, within a reasonablysmall variation there 
from. 
At the end of the drying period, as determined 

by the clock mechanism 4| running down, arm 
39 has reached and now engages the toggle mem 
bers 31, 38, pushing the knuckle connecting them 
back across dead center to a position where the 
spring 36 completes the‘breaking of the toggles. 
This operation turns lever 34 in the clockwise 
direction Fig. 4,‘thereby suddenly and fully ele 
vating the rack bar or rod 30, and fully turn 
ing the hot air dampers to closed position and 
the cold air dampers to open position. 'From 
this point‘ on cold air alone is admitted to the 
drying chamber, the purpose being to cool the 
work as quickly as possible,,because the drying 
operation is concluded. v ' .. 

The operator’s attention is directed to the fact 
that the machine is ready for unloading by the 
movement of the handle 34a of lever 34 to its 
lowermost position, especially when that lever is 
made long enough so that its handle sticks out 
where it is easily visible. However, another sim 
ple arrangement to notify the operator includes 
a target ‘m, Fig. 4, mounted on a lever ‘H pivoted 
at 12 on a frame support 13,2. second arm of lever 
‘ll being connected by a link 14 to one arm of 
lever 34. When the lever is in operating position 
the target occupies the full line position Fig. 4. 

' ‘But when the operation is concluded and coldv air 
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is admitted to the drying chamber the target is 
suddenly elevated to the position shown in dot 
dash lines in Fig. 4, moving to such elevated posi 
tion through a slot 75 in the top wall of the 
casing. By painting this target red or some other 
vivid color, it forms an excellent indicator, quick 
ly visible from a distance. 
The thermometer 56, of course, also indicates 

conclusion of the operation by registering the 
drop in temperature, but this thermometer is 
usually employed only for a casual checking of 
the actual prevailing temperature. 
When the drying operation is concluded, ro~ 

tation of the drum may be stopped, the door may 
be opened, and the load is then removed and re 
placed with another. 
Blower 20, of course, is usually stopped While 

the load is being changed. 
The mechanism described is of ‘relatively sim 

ple construction, automatically limits the tem 
perature to a desired maximum, subjects the 
Work to the desired maximum temperature for 
any predetermined period of time, and then 
promptly cools the work so that it can be han 
dled in unloading the machine. The tempera 
ture is readily limited to an appropriate value 
safe for silks, wools or any other particular char 
acter of material, and the combination of both 
time and temperature control makes the machine 
?exible in its usefulness for the drying of loads 
of various sizes and consisting of different mate 
rials. 
Other advantages of the invention will be ap 

parent to those skilled in the art. 
What I claim is: - 
1. Drying apparatus of the character described 

comprising a work container provided with cold 
air and hot air supply passages, two sets of 
dampers disposed one set in each passage, each 
such set being adapted to be controllably moved 
between damper-open and damper-closed posi 
tions, linking means connecting both said sets for 
operation thereof in unison, said sets being rel 
atively so disposed that as one set opens the other 
set closes, air ?ow producing means communi 
cating with said container for causing flow there 
through of air received from both said passages, 
a reciprocable operating member operatively en 
gaging said linking means for movement thereof 
as aforesaid, biasing means in constant operative 
engagement with said linking means whereby to 
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urge said linking means towards hot-air-open po- ~ 
sition, movable actuating means engageable with 
said reciprocable operating member whereby, 
when actuated, to move said operating member 
towards hot-air-closed position, retaining means 
for releasably mantaining said actuating means 
out of operative engagement with said recipro 
cable operating member, and time controlled 
means adjacent to and effective upon said re 
taining means upon expiration of a preset period, 
for releasing said retaining means whereby to 
cause said actuating means to engage said recip 
rocable operating member, and thereby cause 
said operating member to move towards hot-air 
closed position as .aforesaid. 

2. Drying apparatus as de?ned in claim 1, and 
provided with a thermostatic element movable 
responsive to variation in air temperature pass 
ing through said chamber, and having a part dis 
posed adjacent to and operatively effective upon 
said reciprocable operating member whereby to 
cause said operating member to move towards 
hot-air-closed position when said air tempera 
ture rises to a predetermined desired maximum. 
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6 
3. Drying apparatus of the character described 

comprising a work container provided with cold 
air and hot air supply passages, two sets of damp 
ers disposed one set in each passage, each such 
set having rotatably mounted damper means, 
each said damper means having ?xed therewith 
a crank arm, a link connecting all such crank 
arms for operation thereof in unison, the damper 
means of each set being so oriented and disposed 
that as one set opens the other set closes, air 
?ow producing means communicating with said 
container for causing ?ow therethrough of air 
received from both said passages, a reciprocable 
operating member operatively engaging said link 
ing means for movement thereof to actuate said 
sets of dampers, spring means connected to said 
link whereby to urge said link towards hot-air 
open position, movable actuating means consist 
ing of a manually operatable lever having a 
working portion engageable with said recipro 
cable operating member whereby, when said lever 
is operated, said operating member and said link 
are moved towards hot-air-closed position, 
spring biasing means effective on said lever and 
tending to produce operating engagement be 
tween said lever and said operating member, tog 
gle linkage means connected to said lever for re 
leasably maintaining said lever out of operating 
engagement with said operating member, and 
time controlled movable tip ?nger means adja 
cent to and e?ective upon said toggle linkage, 
for releasably actuating said toggle linkage 
whereby to permit said lever, under the bias of its 
spring, to engage said operating member, and 
cause said link to move ‘towards hot-air-closed 
position as aforesaid. 

4. Drying apparatus as de?ned in claim 3, and 
provided with a thermostatic element movable 
responsive to variation in temperature of the air 
being discharged from said container, and hav 
ing a part disposed adjacent to and contactable 
with said reciprocable operating- member, where 
by to contact said operating member and move 
it towards hot-air-closed position when said air 
temperature rises to a predetermined desired 
position. 

5. Drying apparatus as de?ned in claim 4 
wherein there is provided manually adjustable 
wedge means disposed between said thermostatic 
element part and said reciprocable operating 
member whereby to adjustably vary the distance 
between said part and said member, so as to pre 
determine the temperature at which said thermo 
stat part begins to be effective on said operating 
member. 

FREDERICK W. HOWLAND. 
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