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Charles K. Woodin, Bloomington, III, assignor 

to National Rubber Machinery Company, Ak 
ron, Ohio, a corporation of Ohio 

Application November 29, 1933, Serial No, 700,212 
2 Claims. 

This invention relates to cleaning machines, 
more particularly to that portion of such ma 
chinery having to do with the extraction of clean 
ing fluids from garments processed in the ma 
chine and purification of the liquid subsequent 
to the extracting operation. 
The invention has for one of its objects the 

provision of means whereby cleaning liquid may 
be quickly and completely removed from gar 
ments Subsequent to cleaning thereof in the liq 
luid. 
Another object is to provide means for purify 

ing liquid used in cleaning the garments to the 
end that the liquid may be Satisfactorily used 
for a number of cleaning operations. 

Still another object is to SO combine the ex 
racting and purifying means that the liquid 
purifying action operates continuously while ex 
traction is in progress. 
A further object lies in the provision of novel 

means aSSociated with the extracting mecha 
nism whereby extraction of cleaning fluid from 
the cleaned garments is most efficiently a CCOm 
plished. 
Other objects will appear in the following spec 

ification taken in connection with the annexed 
drawings, in which- . 

Fig. 1 is front elevational view of a complete 
cleaning and purifying unit with which my in 
vention may be embodied; 

Fig. 2 is a View similar to Fig. 1, With certain 
portions broken away to permit clearer view of 
underlying parts; 

Fig. 3 is a sectional elevational view showing 
a portion of the liquid processing devices to be 
described, the same being taken from line 3-3 
in Fig. 2; 

FigS. 4 and 5 are Sectional plan views taken 
from lines 4-4 and 5-5 respectively in Fig. 3; 

Fig. 6 is an enlarged fragmented Sectional ele 
vational view showing parts to be described; 

Fig. 7 is a fragmental detail view taken from 
Jine - in Fig. 2; 

Fig. 8 is a sectional elevational view showing 
parts of the extracting apparatus to be de 
scribed; 

Fig. 9 is a fragmental detail view taken from 
line 9-9 in Fig. 8; 

Fig. 10 is a fragmental view showing details 
of construction to be described, and 

Fig. 11 is an enlarged sectional view taken from 
line - in Fig. 10. 

Before proceeding with the description it may 
be noted that the present invention is herein 
shown as embodied in a cleaning machine similar 

(C. 210-76) 
to One which has already been described in con 
siderable detail in Chamberlin Patent No. 1,893,- 
398. In view of this, certain portions shown in 
the accompanying drawings will not be described 
in detail and the present description will be di 
rected principally to those portions connected 
With the present invention, 

It is to be noted, however, that the present 
invention is not to be considered as exclusively 
applicable to the particular form of cleaning ap 
paratus here shown. The following description 
will make apparent that the invention is ap 
plicable to cleaning apparatus of many forms 
and I therefore do not Wish to be inited in the 
matter of application or form except within the 
Scope of the appended claims, 

Referring to the drawings, Fig. 1. discloses a 
front elevational view of a complete cleaning ap 
paratus Comprising four general elements, a tank 
or drum member 0, cabinet sections and 2 
and a stack 3. 

Fig. 2 discloses that cabinet contains, in 
its upper portion, dual compartments 4 and 5 
having communication through an opening 6 
formed in the upper portion of a partition 7. 
In the lower portion of cabinet f is disposed a 
casing 8 of vertically elongated form, so fash 
ioned as to house a revolvable drum or basket 
9. In Fig. 2 the drum is shown in solid lines, as 
disposed in the lower portion of the casing. A 
dotted outline indicates a possible elevated posi 
tion in which the drum may be placed and will 
also indicate that the casing With its elongated 
form is adapted to house the drum in such a 
manner that the drum may be lowered or elevated 
therein. 

It may be assumed that drum 9 is rotatably 
supported in the casing 8 by means of a horizon 
tal shaft, not shown, having its axis at 20, Fig. 8, 
whereby, by means of mechanism fully disclosed 
in formerly mentioned Patent No. 1893,398, the 
drum may be lowered or elevated as indicated 
and at the same time rotated upon its axis. 
In order to illustrate features of my invention, 

I have shown, in Fig. 8, the outline of a driv 
ing motor 2 having belted connection with a 
countershaft assembly 22 with the latter having 
driving connection with a pulley 23 secured to 
the supporting shaft of the drum. Countershaft 
22 is made movable to an extent suitable to main 
tain the driving belts in proper tension and to 
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compensate vertical movement of the drum, 
Whereby the drum may be continuously rotated 
by the motor while occupying either azi eievated 
or lowered position. 55 
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3Drum S generally comprises a rear face plate 
26, shown only in Fig. 9, by Yeans of which the 
drum structure is secured to its supporting Shaft 
and a front face piate 25. 

Plates 2.3 and 25 are joined by a perforated pe 
ripheral Strip 2 of substantial width, thus form 
ing a hollow cylindrical member. 

Plate 25 is provided with an opening 2, nor 
mally closed by a cover member 23 removably Se 
cured over the opening by means of clips 23 and 
a latch mechanism such as 39. Shus the interior 
of the drum is made accessible for placing Oi' 
removal of garnents to be cleaned. Other de 
tails of the dura Structure will be explained later. 

Referring again to Fig. 2, it will be noted that, 
compartment, 3 contains a Screen 3 through 
which liquid inay pass, as Wii) be later described, 
to be circulated through cleaning or filtering 
materials, disposed substantially as indicated in 
the drawings. Since details of the latter ma 
terials or tie arrangement thereoi is not ma-. 
teriai to the present invention, they will not be 
described further than ic say that liquid paSS 
ing through the System passes through this file 
tering or cleaning station to overflow the par 
tition 3 through. opening 3, in Which a screen. 
32 is disposed, it to compartment 3, and through 
a pipeline 32' to the lower portion of casing 8. 

Casing 8 is adapted to retain a quantity of 
liquid, he depth of which is naintained at such 
a coit that a portion of drum 2 is innersed 
When the drum occupies the lowered position 
shown. ii. Sump 33 disposed in the bottom of the 
a sing has communication 7ith a pung 34 
through a direct pipe life 
Or trough a looped pipe line 3, as shown. 
at the upper extremity of the looped line is 

a Went duct, 38 leading from the pipe to tie in 
terior of casing & at a point, adjacent the sur 
face of liquid in the casing, see Stig. 6. 
A pipe line 39 leads from the pump to an ugper 

doine portion 3 of ;2, as 3. 
that dOne is communicates with the interior of 
the tank and that, the tipper portion of the tank. 
is provided Ajith liquid distributing aeans coin 
prising a Substantially sihallow pain Ci Suf 
ficient dimensions to include the open area of the 
done oelow which is a iianged ring 32 so dime;;. 
Sioned and disposed that, liquid overfigwing pan 
ii ialis into the dished portion of the ring froin 
which it overficws upon the surface of liquidi 
{Ontailed in the tank ii. 2, Widely distrilouted 
inai;3 &S Clearly indicated oy Eine air OWS. 

Since We are not here interested in the from 
gosition. Of liquids in the tank, they will not be 
described further thaia to say that practical op 
eratiox. Of the gleaning machine the stratified 
liquids ShCW i3 in the tank comprise a naeans for 
renoving inspirities from the liquids lised in the 
clearning process. 

in the purifying process, ii, is necessary that; 
the cieaning liquid pass through the purifying 
liquids in order that impurities may be removed. 

due to a clifference in Specific gravity of the 
Several liquids, the cleaning liquid, when placed 
upon the purifying liquid tends to find its way 
downwardly through the successive strata of puri 
fying liquids. in order to provide maximum con 
tact between the liquids during the above de 
Scribed a £tion it is obviously desirable to in 
troduce the cleaning liquid upon the surface of 
the purifying liquid in a widely distributed man 
iner and this is the function of the distributor 
pans 3i and 32. 
The iower portion of tank 9 is normally oc 

Fig. 3 will disclose 

35 having a valve 38, 

cupied by purified cleaning fluid which is Con 
ducted by a pipe line 33, Fig. 2, to the compart 
ment 3 which has already been noted. 
The foregoing will make clear that With pump 

3.3 in operation the cleaning liquid is successively 
drawn from casing 88, through pump 34 to done 
£6 over distributors is and 32, through the puri 
fying agents in tank 2, thence through the clean 
ing means of compartment 43, through screen 
32 to compartment 5 to be discharged therefrom 
into casing 88. 

in Order to maintain the liquid level jin Casing 
8, 3 provide the iodped pipe 3 and went 33 air 

raragement. it will be apparent that With pump 
38 Operating, when the liquid level is above the 
ugper loop of pipe 32, it will flow through pipe 
3 to the pump, whereas when the level is below 
the loo, the loop wiii be vented by duct 38 so 
that the pump can draw no more liquid except 
through the direct drain line 3. Wave 35 is 
normally closed and for this reason all liquid 
reaching the pump must flow through line 3'. 
The looped pipe and duct 38 arrangement ob 
viously prevents syphonic drainage action through 
pipe 3 and the pump when the latter is not 
Operating except When the liquid is above the 
level of the loop. 

Referring to the done 38, it is to be noted that 
the same provides an air space above the liquids 
in tank where air entrained with the clean 
ing liquid may separate therefrom, the air form 
ing a cushioning means whereby Surging move 
ment of liquid, as normally produced by the 
pump, is compensated. The particular arrange 
linent also provides an open space between liq 
lids in the tank and line 33, whereby back flow 
from tail: ) is prevenied. Without use of caeck 
Valves. 

Referring again to druin 39, it has aiready 
oeen acted that it may be rotated, with its hori 
ZCataliy disposed shaft, in air elievated or low 
£red Osition. It Will be apparent that garments 
may joe placed in the irara through the opening 
2, OWei'ei to in Amerse a gCition of the drum 
ii) cleaning liquid and rotated therein, whereby 
the garglei.2iS are thoroughly unbied about and 
washed in the iiquid. 

After Suficient Washing the drum is elevated 
Out of the liquid and rotated at substantially 
high Speed, whereby the liquid is extracted from 
£ine garnets by well known centrifugal action. 

in tile interest of general efficiency it is quite 
desirable that the Work of extracting the clean. 
i:ng liquid be accomplished as rapidly and con 
pletely 3S possible With a minimum amount of 

Initional design, apertures of a member 
ird must be of Such dimensions as to 

provide Inaximum open area. However, the size 
and adjacency of these must be so proportioned 
as to eave adequate structural strength in the 
Inenber as a whole. In view of this it is clear 
that the Openings may not be too large or too 
close together and for this reason the total open 
area in any given area of the perforated men 
ber is inited, 

ihis being the case, it follows that in a struc 
ture Such as that here considered, there is a 
Considerable area of substantially flat surface 
to which the garments lie closely adjacent under 
a degree of pressure proportional to the periph 
eral Speed of the drum. 

Obviously with the drum rotating at a given 
fate, the Speed and completeness of extraction 
Will depend largely upon the facility with which 
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2,107,227 
the liquid may find its Way to and through the 
perforations. 

Bearing in mind the tenacity with which nat 
ural cohesive force (operating under the condi 
tions described, namely substantially loosely 
packed garments lying adjacent flat surfaces) 
tends to hold the liquids in association with the 
garments, it will be apparent that actual disso 
ciation of liquid from the garments and discharge 
thereof through the openings is not to be accom 
plished without expenditure of considerable 
power to build up the necessary centrifugal force. 
The practice of constructing extracting mech 

anism of this character is conventional. 
However, I have provided novel and useful 

means for assisting the extracting process con 
sisting of fashioning the rims of the apertures 
in a Special manner as will now be described. 

Fig. 11 illustrates in detail that the edges of 
the apertures are So fashioned as to provide a 
tapered or funnel-like interior conformity as at 
44, which in Fig. 11 is the lower surface, while 
upon the outer surface is formed a series of 
crater-like protrusions as at 45. 

It will be apparent that upon the inner sur 
face, with which the garments are in contact 
when the extracting process is taking place, the 
area of the Openings is relatively large while the 
unopen or Solid area is correspondingly Small. 
The conformity noted is obviously provided with 
out enlargement of the openings themselves and 
therefore we have the effect of enlarging the 
Open area exposed to the garments while at the 
same time retaining ample metal between the 
Openings to afford proper structural strength. 

In addition to the feature above noted, the 
peculiar fashioning of the openings provides a 
Slanting Surface leading in the direction of the 
centrifugal force, whereby liquid is more easily 
induced to dissociate from the garments and 
this, in connection with the substantially Small 
flat area already noted, greatly facilitates re 
moval of liquid from the garments. 
A further feature to be noted consistS in pro 

viding upon the outer surface a multiplicity of 
relatively sharp edged protrusions adapted to 
reject droplets of liquid in a much more efficient 
nanner than Would be the case With the Con 
ventional flat exterior surface. 
Another effect to be noted is that brought 

about by “wiping' action of air Surrounding the 
drum when the Sane is revolving. The rapid 
movement of the protrusions 45 in the presence 
of more or less stationary air brings about the 
Same action as that produced by blowing air 
across the Surface and this action, together with 
that noted in the above paragraph, contributes 
to the over all efficiency of the device. 
The foregoing will make clear that by utiliz 

ing the novel construction herein shown and de 
Scribed, I have produced an efficient extracting 
device having the following advantages: 
The extracting process is accomplished with 

Out excessive rotational speed. Due to the favor 

3 
able flow conditions brought about by the means 
described, rapid and complete extraction is ac 
complished with relatively low centrifugal pres 
Sure. 
Low rotational speed, as permitted by the novel 

structure, is a highly desirable feature in a ma 
chine of this character. Due to the absence of 
excessive vibration brought about by high rota 
tional speed, my device operates more quietly 
and with less power than is the case where the 
conventional drum is used. Further, the life of 
bearings and other noving parts is greatly pro 
longed. 
What I claim is: 
1. In a relatively high speed centrifugal ex 

tractor for Washing machines, a drum mounted 
for rotation at high Speeds. On a horizontal axis, 
Said drum having a one-piece continuous cylin 
drical wall extending entirely around the cir 
cumference of the drum and disposed concentric 
With said horizontal axis of rotation and being 
regularly perforated circumferentially and lon 
gitudinally, each of said perforations being de 
fined by frustro-conical projections extending 
outwardly of said cylindrical wall, the internal 
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Surfaces of the projections being smooth and . 
merging Smoothly with the internal surfaces of 
the cylinder wall, the internal surface of the 
cylinder wall being smooth and devoid of pro 
jections, each of said frustro-conical projections 
terminating at its Outer end at the margin of 
the defined aperture in a relatively sharp edge 
disposed on a circular line and formed by the 
junction of the outer Surface of the projection 
and a surface disposed angularly with respect 
thereto, the last mentioned surface being in 
clined inwardly toward the center of the aper 
ture. 

2. In a relatively high speed centrifugal ex 
tractor for Washing machines, a drum mounted 
for rotation at high speeds on a horizontal axis, 
Said drum having a cylindrical Wall extending 
continuously around the circumference of the 
drum Concentric with said horizontal axis of ro 
tation and being regularly perforated circum 
ferentially and longitudinally, each of said per 
forations being defined by frustro-conical projec 
tions extending outwardly of said cylindrical 
wall, the internal surfaces of the projections be 
ing Smooth and merging Smoothly with the in 
ternal surfaces of the cylinder wall, the internal 
Surface of the cylinder wall being smooth and 
devoid of projections, each of said frustro-conical 
projections terminating at its outer end in a sur 
face bevelled inwardly toward the center of the 
aperture and extending circumferentially of the 
projection, said bevelled surface intersecting the 
outer surface of the projection at a sharp angle 
to assist in the discharge of droplets, the Said 
perforations being spaced on centers Substan 
tially equal to twice the diameters of the per 
forations. 

CHARLES. K. WOODIN. 
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