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GEORGE woELFEE, OF YERKES, PENNSYLVANIA. 

METHOD OF CLEANSING HEAVY WOOLEN FABRICS, ETC. 

Application filed July 11, 

I have found that if one attempts to remove 
from a woolen fabric, such as a blanket, dirt 
or soil by the use of attrition or rubbing in 
the presence of soapy water, the adhesion of . 

1927. Serial No. 204,708. 

reference characters are employed through 
out the various views to designate the same 
parts, 

Fig. 1 is an end elevational view of a wash 
5 the dirt or soil to the fabric is not completely ing machine of a type readily obtainable on 
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or sufficiently broken and that the ultimate 
result of such a treatment is to enlarge the 
area over which the dirt is distributed, with 
out actually removing very much of the dirt 
which still clings and adheres to the fibers. 
Moreover, the rubbing of the fibers over each 
other in the presence of warm soapy water 
produces a felting of the fibers and a con 
sequent shrinking of the fabric which is of 
course very undesirable. I have further dis 
covered, in the cleaning of heavy woolen 
goods, that if the goods be subjected to a very 
strong soap solution, which is practically a 
liquid soap, such soap quickly breaks down 
the adhesion of the dirt to the fibers, and that 
the dirt having been thus loosened, does not 
become re-attached to the fibers, so long as 
the solid matter and the fibers are both 
covered with slippery soap. The solid mat 
ter so freed appears to be held or retained in 
suspension in the soap, and when the soapy. 
fabric is rinsed of the soap, then the solid 
matter or dirt is carried or floated away in 
the soap, leaving the fabric extremely clean, 
I have, therefore, developed a method of 
cleansing blankets and similar fabrics in a 
manner which completely eliminates all 
vigorous or violent rubbing and agitating of 
the goods, in which the goods are subjected 
to substantially no attrition, and in which 
the goods are not felted or shrunken at all, 
nor stretched and with the result that the 
washed goods are substantially as large, 
clean, soft, light and fluffy as they were 
when new. - - 

It is the object of mv invention to so cleanse 
blankets and other heavy woolen goods in 
such a way as to accomplish all the desirable 
effects above noted. 

Further objects of my invention are to ef 
fect a substantial saving in the amount of 
steam required to heat the baths; in the 
amount of water constumed; and in the 
amount of soap actually used; and to greatly 
shorten the time within which heavy woolen 
goods may be thoroughly cleaned. 
Other objects of my invention will appear 

in the specification and claims below. 
Referring to the drawings forming a part 

of this specification and in which the same 

the market, modified and made suitable for 
use in connection with my improved process 
and equipped with my improvements. 

Fig. 2 is a similar end elevational view of a 
second similar washing machine, but some 
what modified, and arranged to cooperate 
with the washing machine shown in Fig. 1, in 
the practice of my improved process. o 

Fig. 3 is a front elevational view of the 
machine shown in Fig. 1. 

Fig. 4 is a vertical transverse sectional view 
through the machine shown in Fig. 1. 

Fig. 5 is a plan view; and 
Fig.6 is a vertical sectional view of a por 

tion of the apparatus shown in Fig. 1, on an enlarged scale, particularly showing the 
mechanism whereby the excess of soap may be 
removed from the goods treated in the ma 
chine shown in Fig. 1 and whereby, the excess 
soap is returned to the main bath or body of 
liquid soap. 
In order that my invention may be more 

readily and easily understood, and the differ 
ences between my process and those hereto 
fore practiced for cleaning of heavy woolen 
goods made clear, I will briefly describe the 
manner in which blankets and similar fabrics 
have been heretofore washed and cleansed. 

Usually, a single hydraulic washing ma 
chinehaving a perforated cylinder adapted to 
be rotated a few turns in one direction and 
then a few turns in the opposite direction 
within an outer cylinder, has been used. 
The blankets have been placed in the cylinder 
and the machine has been filled with water to 
which is added a relatively small quantity of 
laundry soap, the quantity of soap being as 
sumed to be sufficient for cleaning the num 
ber of blankets which may have been placed 

The machine is gener 
ally filled with this soapy water to a level 
in the inner cylinder. 

60 

65 

70 

75 

80 

90 

95 

00 

somewhat below the center or axis of the in 
ner cylinder, the outer casingis closed and the 
inner cylinder is revolved rather rapidly, 
first in one direction and then in the other. 
Projecting inwardly from the inner surface 
of the inner perforated cylinder are usually 
ledges or bars on which the blankets are caught and by which they are turned and sub 

10 jected to considerable friction due to the forc 
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ing of the soapy water through the goods by 
centrifugal force. After the blankets have 
thus been thoroughly agitated in the Washing 
machine for a period which is often 30 or 
40 minutes, the soapy water is run off to 
waste and the same machine is refilled with 
successive rinses of warm and cold Water and 
agitated vigorously to remove the Soapy 
water from the blanket. 
In the process last above described, the 

loosening of the dirt from the fibers is at 
tempted to be effected by the rubbing of the 
fibers over each other and on the strips or 
ledges on the inside of the inner cylinder, and 
by the rubbing, turning, twisting and sliding 
of the goods in the presence of soapy water. 
But by the practice of this old process, the 

attrition or rubbing to which the blankets are 
so subjected is great, with the result that the 
blankets so treated are greatly shrunken due 
to the felting of the fibers. ( 
With this brief outline of the old process S 

I know it, the novel features of my inproved 
process will be the more apparent. In carry 
ing out my invention, I preferably use two hy 
draulic washing machines which may be of a 
substantially conventional type of construg 
tion, and I substantially half fill the cylindri 
cal washing machine A with a Warm liquid 
soap, preferably containing additional alkali, 
such as washing soda. 
The hydraulic washing machine A which 

more correctly term a "soaping machine', 
preferably comprises an inner perforated or 
foraminous cylinder 1 journaled coaxially 
within an outer cylinder or casing 2 the ends 
of which are closed by heads 1-1. In gen 
eral, the machine is of the commercial type 
above described as used in the old processes of 
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washing, but I prefer to divide the inner cyl 
inder 1 into two like compartments 3 and 4 
respectively by a perforated partition 5, ex. 
tending diametrically across and for the full 
length of the rotating cylinder 1, and I pro 
vide the periphery of the inner cylinder 1 
with a suitable door or closure 6 giving access 
to both of the compartments (3 and 4) in the 
inner cylinder 1 and formed by the Said par 
tition 5. In each compartment I preferably 
place a pair of blankets, making in all two 
pairs of blankets to be treated at once in the 
machine. The cylinder 1 is then rotated at a 
rather slow speed for the short time of one 
and a half (1) to two (2) minutes for that is all the time required to thoroughly fill the 
blankets with the liquid soap; the operation 
of the cylinder is then stopped, the soap filled 
blankets are removed and placed on a Sup 
port; two more pairs are similarly placed in 
the cylinder 1 and similarly gently soaped for 
a minute and a half or two minutes; the ma 
chine is then stopped and the soaped blankets 
are removed. This soaping of the Soiled 
oods for a very brief time constitutes the 
rst step of my improved process. 
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In carrying out this first step of my process, 
the quantity of the soap used is several times 
greater than that which is used to make the 
soapy water described above as the first or washing step of the old process, and the i 
strength of the soap is two or three times 
stronger than that required in practicing the 
old process above described. I prepare the 
soap for the soap bath by boiling a good 
quality of tallow soap in water, the propor 
tions being substantially five (5) pounds of 
the soap to substantially fifty (50) gallons of 
water. An alkaline test of the soap so pro 
duced will show substantially 2% alkali Be'. 
In practice, I have found that in the treat 
ment of a pair of blankets in the strong liquid 
soap at a temperature of substantially 105°F. 
for one minute and a half or two minutes if 
the soil is not loosened from the fibers within 
this short time, the dirt or stain can not be 
removed thereby even if allowed to stay there 
in a longer period. W 
The first step of my improved process is not 

a washing step as practiced in the old process. 
It is a soaping step, by which woolen goods 
are thoroughly filled with liquid soap. This 
strong liquid soap dissolves the adhesive sub 
stances by means of which the solid particles 
of dirt are attached to the fibers. When these 
solid particles are once detached, they are 
held in suspension in the liquid soap and if 
the soap containing these particles of dirt be 
thereafter passed back and forth through the 
soaped fabric these particles will not adhere 
again to the slippery fibers but will be held in 
the soap and will float out of the fabric as the 
soap is removed from the fabric. 

Because the perforated partition 5 merely 
divides the rotating cylinder 1 into two com 
partments, the fibers of the goods are not sub 
jected to any substantial attrition or agita 
tion or rubbing action during the rotation 
of the cylinder. The blankets do not fill com 
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pletely the compartment. They slowly and , 
easily slide as the partition tilts in rotating 
with the cylinder but they are not pulled or 
substantially squeezed, twisted or rubbed by 
such rotation. The substantial action to 
which they are subjected is one of alternately, 
gently dipping or immersing the blankets in 
and moving them through warm liquid soap, 
then just as gently lifting them out of the 
soap and allowing the Soapy solution to run 
out of them back into the bath through which 
the blankets have passed, with the result that 
the wool fibers of the blankets are thorough 
ly covered with slippery undecomposed liq 
uid soap, which prevents the re-adhesion 
thereto of the dirt, held in suspension in the 
soap. The fibers are not rubbed over each 
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other. There is no matting or felting of the 
fibers and consequently no shrinkage of the 
goods. 
The next step of my improved process is 

that of removing the blankets from the soap 30 
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ing machine A. When the rotation of the 
inner cylinder 1 is stopped, with the door or 
closure 6 in registration with the opening 8 
in the outer cylinder 2, the removal or open 
ing of said closure 6 gives the operator access 
to the blankets in both compartments 3 and 
4 of the inner cylinder 1. The operator with 
his hands proceeds to draw out of the com 
partment 3 an end of one pair of blankets. 
I therefore provide the soaping machine A 
with a trough-like structure 9 mounted on 
the outside of the outer casing or cylinder 2 

edges thereof substan 
tially in the horizontal plane of the lower 
edge 8 of the opening 8 through the outer. 
cylinder 2. This trough-like structure 9 pro 
jects outwardly from the surface of the cyl 
inder 2 only a few inches and is of a depth 
sufficient within which to mount a long roller 
10, approximately two inches and a half in 
diameter, and terminating at each end rather 
close to the inner sides of the side walls 11, 
11 of the tank. The roller 10 should be a 
little longer than the length of the opening 
12 in the inner rotatable cylinder 1 and 
through which the goods are drawn outward 
ly. This roller 10 is preferably mounted on 
a shaft 13, the ends of which are journaled 
in bearings or boxes 14, 14 and freely rotates 
in said bearings. The highest point in the 
periphery of the lower roller 10 is preferably 
at or about the level of the top edge of the 
trough 9. Above this roller 10, I preferably. 
mount a second roller 15 of substantially the 
same diameter as the roller 10 and in such a 
way as to be readily movable substantially 
vertically toward and away from the lower 
roller 10. To do this, I mount on the upper 
edges of the side walls 11, 11 of the tank 9 a. 
bracket 16, one on each wall, said bracket 
comprising a journal bearing 17 in which ro 
tates the shaft 18 on which the upper roller 
15 is rigidly mounted to turn therewith. 
From the bearing portion 17, the bracket 16 
extends outwardly away from the cylinder 2 
of the soaping machine A. This bracket 16 
is preferably strong and stiff and is prefer 
ably provided with marginal ribs or flanges 
19 extending upwardly from the edges there 
of throughout the entire length of the brack 
et. The front end 16 of said bracket 16 is 
arranged to normally rest on the upper 
edge of the side wall 11 and near the end 16 
the bracket is provided with a hole 20, elon 
gated in the direction of the length of 
the bracket, through which passes a screw 
21 rigidly attached to the side wall 11. 
Preferably, the head 22 of this screw is flat 
tened or elongated so that the long dimension 
thereof is greater than the width of the space 
between the ribs or flanges 19 but the short 
dimension is less than the distance between 
the ribs 19 of the bracket, so that when the 
long dimension of the head 22 is lengthwise 
of the bracket arm, the front end 16 of the 
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bracket 16 is rather loosely attached to the 
trough 9 and may be lifted vertically a dis 
tance substantially equal to the height of the 
ribs 19. Between the elongated opening 20 
last above described and the journal bearing 
17 for the movable roller 15, the bracket 16 
is provided with another hole 23 adapted to 
receive the upper threaded end 24 of a rod 
25. After the upper end of the rod has been 
pushed through the hole 23, a washer 26 may 
be slipped over the rod and then a nut 27 

7) 

may be threaded over the upper end 24 as 
is clearly shown in Fig. 6. These rods 25, 
for there are two of them, one on each side 

pass of the machine, one for each bracket 16, 
through holes 28 extending substantially ver 
tically through the side walls 11, 11 of the 
trough 9 respectively. These holes are pref 
erably elongated in a direction toward and 
away from the cylinder 2 and the Smaller 
dimension thereof should be a little larger 
than the diameter. of the rods 25 throughout 
the lower portion of the hole 28. The upper 
ends 28 may also be elongated, but they are 
of larger diameter to provide a shoulder 29 
in the hole for seating the lower end of a 
stiff spiral spring 30 and the washer 30’ and 
to. provide a space above said shoulder for 
the reception of said spring 30. The elon 
gation of the hole 28 is to permit of the 
slight back and forth travel of the rods 25, 
due to the arcuate path of the movement of 
the roller 15. The spiral springs 30 each 
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surround a rod 25 respectively and their 
upper ends press upwardly against the under 
surface of the brackets 16, thus normally 
holding the journals 17 of the brackets 16 
and the roller 15 carried thereby in their 
uppermost positions with the upper surface 
of the bracket 16 pressed against the under 
side of the washer 26 and nut 27. The front 
end 16 of the bracket 16, is thus normally 
held against the upper edge of the side wall 
11 of the trough 9. These substantially ver 
tical rods 25 pass loosely through the said 
openings 28 in the side walls 11 and extend 
downwardly to a point a little above the floor 
when they are connected together as by a 
stiff transverse bar 31 which may be integral 
with the rods 25. This transverse bar. 31 is 
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preferably rotatably secured to the underside 
of a pedal 32 as by staples 33. The pedal 
32 extends outwardly to a position where the 
free end thereof is accessible to the operator, 
standing in front of the trough 9, and the 
rear end of the pedal is suitably pivotally or 
hingedly connected to some rigid support 
such for instance as a bracket 34 mounted 
on the underside of the outer cylinder or cas 
ing 2 of the soaping machine. The upper 
roller 15 may be and preferably is pruvided 
with slight flutes and ridges 35. The outer 
end of the shaft 13 on which the lower roller 
10 is mounted is preferably provided with a 
pulley 36 over, which runs a belt 37 driven 
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from a suitable source of power, for instance, 
the motor 38 diagrammatically shown in Fig. 
1. Since it is necessary for the operator to 
have free access to both sides of the roller, 
may arrange the belt 37 to run downwardly 

from the pulley 36 to leave a clear space be 
tweeen the rollers 10, 15 and the outer cylin 
der 2 and a clear space above the roller 15. 
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pension in the liquid soap. 

15 down against the upp 

I have, therefore, shown the belt 37 as run 
ning under idlers 39 mounted on the side 
of the outer casing 2 of the soaping machine 
A. It is to be understood, however, that any 
suitable mechanism may be employed for im 
parting to the lower roller 10 a continuous 
motion in a direction to make the upper 
surface of the said roller 15 travel away from 
the opening 8 in the outer casing 2 of the 
soaping machine A. This roller mechanism 
last above described, constitutes a mechanism 
whereby to assist the operator in withdraw 
ing the heavy slippery soap-filled goods from 
the interior of the soaping machine A and 
this mechanism provides at the same time a 
means to remove from the goods any excess 
of liquid soap which is not needed in the 
next or subsequent step in my process. In 
the practice of my invention, only the soap 
which not subsequently needed in the next 
step of the process is extracted from the 
goods. Enough is left in the goods to keep 
whatever dirt remains in the goods in sus 
To remove the goods from the rotary cylin 

der 1, the operator first finds an end or a 
part which he can grasp despite the slippery 
condition of the goods, and he draws that 
part outwardly between the normally sep 
arated rollers 10, 15. He now presses on the 
pedal 32 thus bringing the upper fluted roller 

er surface of the 
goods now between the rollers 10, 15, but he 
continues to manually draw the goods which 
are now in front of the rollers 10, 15. The 
lower roller 15 being slowly driven by the 
motor 35 is a direction to help draw the goods 
cut of the soaping machine A and the upper 
roller 10 being but a presser roller, the oper 
ator may readily vary the pressure of his foot 
on the pedal 32 to permit of the application 
of only as much mechanical assistance as he 
needs to gently draw the goods out of the 
soaping machine. As the goods come out of 
the machine in varying thicknesses, depend 
ing upon the way in which they may lie in 
the machine, the operator, by varying the 
position of his foot, may permit the upper 
roller to rise and fall to follow the upper 
surface of goods passing between the rollers 
without jamming the mechanism or breaking 
the roller, or substantially squeezing the 
goods. It will now be apparent that the 
rollers 10, 15 are substantially longer than 
the length of the opening 12 in the rotary 
cylinder 1, in order to insure that the goods 
shall always be between the rollers and not 
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be caught and wrapped around the ends of 
the rollers, for this would tear, stretch and 
possibly ruin the goods. It is for this purpose 
and as a matter of precaution, that I prefer 
ably mount a pair of guard or protector plates 
40 between the ends of the rollers and the 
inner sides of the side walls 11 of the trough 
9. These guards are provided with a pair of 
alined slots 41, 42, the lower slot. 41 being 
adapted to be passed over the lower shaft 13 
and the upper slot 42 being adapted to re 
ceive the upper shaft 18. The upper slot 42 
is considerably longer than the lower slot 
to permit the upper shaft 13 to rise and fall, 
as adjusted by the foot of the operator, with 
out rising out of the slot 42. In other words, 

70 

75 

80 

the upper slot 42 is of a length greater than 
the vertical travel on the upper shaft 13 as 
raised and lowered by the foot pedal and 
spring. The forward edges of each plate 40, 
E. is to say, the edges nearest the cylinder 
of the soaping machine A, are preferably 

85 

provided with inwardly tensing flanges 43 
to guide and hold the goods away from the 
ends of the rollers 10, 15. 
This smooth driven lower roller 10 does 

not exert great tractive force upon the 
blankets passing between the rollers, and, 
therefore cannot pull and tear or stretch the 
blanket passing thereover. If the blankets 
are compressed too hard between the rollers, 
the lower roller will slip and not injure the 
blankets. If too light a pressure is exerted 
between the rollers, a similar slip will occur. 
The rollers are, therefore, merely of some as 
sistance to the operator in manually pulling 
the blankets out of the soaping machine, but 
the operator must manually draw the blankets 
between the rollers in order to pass them be 
rtween the rollers and the function of the 
rollers is rather that of doctor or Scraper 
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rollers to remove excess soap than of traction 
or wringer rollers. 
In passing between these roller's 10, 15, a 

substantial quantity of the liquid soap is ex 
pressed from the goods and falls into the 
trough 9 and thence it passes through the 
opening 44 at the bottom of the trough 9 
back into the bath of soap within the outer 
cylinder 2 of the machine A. A substantial 
and sufficient amount of soap is left in the 
blankets for the removal of the dirt from the 
blankets during the next or subsequent treat 
ment of the blankets. 
The goods thus treated are transferred to 

the rotary cylinder of a second machine B in 
which the treatment is substantially a re 
peated rinsing of the blanket as that term is 
ordinarily used. This repeated rinsing, how 
ever, omits any substantial rubbing or violent 
agitation, for in the practice of my invention 
the goods are subjected to the slightest at 
trition possible, the action of the machine 
being rather in the nature of a true gentle 
rinsing than a “washing'. 
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and through the blankets. 
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The second machine B is preferably con 
structed like the first machine A except that 
it is preferably twice as long; the rollers 10, 
15 and the trough 9 are omitted and while 
the inner cylinder 1 is preferably provided 
with the diametrically disposed partition 5 to 
divide the same into two halves, each half is 
divided by a circular partition 1’’, parallel 
to the ends, and thus making four equal com 
partments. Since in other respects in this 
second machine B the parts used may be sub stantially identical with the corresponding 
parts of the soaping machine A, I have given 
them the same reference characters in so far 
as it becomes necessary to refer to the con 
struction of the second machine. 
The second machine B is preferably pro 

vided with a bath of water at a temperature 
of substantially 105 F. and after the goods 
have been placed in the inner cylinder 1, and 
the cylinder is closed and slowly rotated as 
the soaping machine A was rotated, it is oper 
ative to successively dip and lift the blankets 
into and out of the warm water bath. This 
action is continued until the bath becomes 
quite soapy or foamy. As a result of this 
treatment, the soap contained in the blankets 
so treated becomes dissolved in the water 
which continually passes into and out of 

The solid par 
ticles of dirt are still held in suspension in 
the soapy water and float into and out of the 
blankets with the soapy water but do not be 
come re-attached to the fibers. This may be 
because of the lack of a suitable adhesive by 
means of which dirt sticks to the fibers. After 
having thus been washed and rinsed by re 
peatedly immersing and lifting the goods into 
and out of the warm water, this bath is drawn. 
off to waste in any suitable manner as by 
opening the valve 45 and when the machine B 
is nearly empty, it is quickly refilled with 
cold water at a temperature of from 50° to 
80° F., by closing the valve 45 and openin 
the valve 46. The cylinder 1 of machine 
is continuously revolved- while the water is 
being changed and the goods are rinsed in 
this cold water until the water becomes slight 
ly milky. Most of the soap has been carried 
out of the goods by the previous treatment in 
warm water and almost all that remains is 
now removed out of the blanket by the con 
tinued rotation of the inner cylinder 1 of 
the second machine B and the dipping and 
re-dipping of the goods into this cold water 
bath. This first cold bath will become milky, 
whereupon it is nearly all drawn off to waste 
by opening valve 45 and the casing is re 
filled with a second cold water bath from 
valve 46, the cylinder 1 being preferably 
rotated continuously while the water is being 
changed. -- 
I may state here that both machines. A 

and B are preferably provided with a live 
steam pipe 47. In the first machine it is for 

S. 

the purpose of maintaining the bath of liquid 
soap at a temperature of substantially 
150 F. In the second machine, it is for the 
purpose of heating the water supplied thereto 
from time to time as may be necessary. The 
admission of steam to the pipes may be con 
trolled by the valves 48. After the second 
machine B has thus been filled for the second 
time with cold water, and the machine oper 
ated to give the goods a final rinse and the 
goods are removed from the machine, the 
washing by my process is complete. The tem 
perature of the water now remaining in the 
machine B is now raised to substantially 
105 F., which is that of the first bath into 
which the goods were placed after leaving 
the soaping machine, by opening the steam 
valve 48 of machine B. When the tempera 
ture of the second cold water bath has so 
been raised to said temperature, the machine 
B is readiv to receive the next batch of four 
airs of it. or other goods from the 
rst machine A. There will be a trace of soap 

in the now warm bath, due to leaving a little 
of the first cold bath water in the machine, 
and this is for giving a little softness to the 
warm bath. . . . . 
From time to time and preferably after 

each cycle of operation of machine A, a little 
fresh liquid soap, may be added to the bath 
in the soaping machine A, but only enough 
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to compensate for the loss to the soap bath 
of the soap which is carried in the blankets 
over into the second machine B. In practic 
ing my invention, I find that although I use actually a very much larger quantity of Soap 
continually in process, and although the Soap 
is much stronger than that used in the ordi 
nary cleaning of woolen goods, the actual 
quantity of soap which is used up or con 
sumed in the cleaning or cleansing of a pair 
of blankets is considerably less than that con 
sumed in the processes previously employed 
for the purpose. In the practice of my. 
process, the soap in the soaping machine may 
be used over and over again, except that from 
time to time the necessary small quantities 
of fresh soap are added to compensate for 
that which is actually used and lost. As a 
matter of fact, I have found that the soap 
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in the soaping machine may be thus con 
tinuously used on goods which do not lose 
their color. It is only when the Soap has 
been discolored as by soluble dyes from 
colored goods which may have been treated 
therein, that care has to be taken not to 
soap white goods therein. Except for this 
condition, I have found that although the 
soap in the soaping machine may look dark 
and discolored, it does not give up to the goods 
being treated therein the solid matter held in 
suspension therein, but on the contrary con 
tinues to produce by its use, cleaner, lighter, 
more fluffy, softer, washed goods than any 
thing obtainable by the practice of old 
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processes heretofore used, and moreover, 
effects a substantial saving in the amount 
of Water used and in the amount of steam 
required to heat the water. 

I find that if the goods be allowed to remain 
in this soap bath for more than two minutes, 
the soap does not injure them, nor cause them 
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to shrink, so long as they are not subjected to 
attrition. - * The blankets and other heavy woolen goods 
treated by my process do not shrink at all. 
They are of substantially the size that they 
were before treatment for there is no step in my process whereby the fibers are subjected 
to substantial attrition or rubbing sufficiently 
to cause the fibers to move with respect to 
each other and consequently to felt. The 
absence of felting in fabrics treated by my 
process, I also attribute in part to the short 
time that the goods are gently agitated in 
the liquid soap. By the practice of my proc 
ess, heavy woolen goods may be made cleaner, 
lighter and softer and at less expense than 
when they are cleaned by the old process and 

5 with it all, the goods are not perceptibly re 
duced in size or shrunken or felte 
colors are brighter. . . 

It is to be noted that in the practice of 
my process, as above described, the soaping 
machine A. need not be kept continuously 
operating, and that a single operator can 
readily carry out the process continually, 
since the treatment in, the machine B will be 
considerably longer than in machine A. To 

and the 

indicate more particularly what is meant by 
this, a complete cycle of operations by the 
operator would be as follows: He would put 
two pairs of blankets in the soaping machine 
A and soap them for a minute and a half or 
two minutes, after which he would withdraw 
them from the soaping machine, placing them 
on a stand or support. He would then insert 
two more pairs of blankets and soap them for 
the same length of time in machine A and 
while this second soaping operation is being 
carried on, he would put the first two pairs 
of blankets into machine B. By the time 
this was done, two pairs of blankets would 
have been properly treated in machine A, whereupon he would stop the soaping machine 
and withdraw these blankets and put them into the remaining two compartments in ma 
chine B. Thereafter, machine A would be idle while the goods were being subjected in 
machine B to the various rinsings above de 
scribed. When the treatment of the four 
pairs of blankets in machine B has been com 
leted and while the last cold water bath is 
eing heated to make the first bath for the 
next blankets, the operator will then start 
the soaping machine Ato begin the treatment 
as in the previous case of four pairs of blan 
kets so that by the time the cold water bath 
has been raised to the required temperature 

5 in machine B, the first two pairs of blankets 
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will be ready to be withdrawn from machine 
A for transference to machine B. 

But I do not wish to be limited to exact de 
tails of construction or operation. Thus, I 
have shown the lower roller 15 driven by 
a pulley 37 from an electric motor 39 without 
reduction gears and without particular re 
gard to the speed at which a motor might run. 
It is to be understood that the speed of the 
rotation of roller 15 is a rather slow speed and 
that, therefore, any suitable means for con tinuously driving or rotating the roller at a 
suitable speed may be employed. I have fur-, 
ther shown the shaft 49 upon which the inner cylinder 1 is mounted to rotate as being driven 
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by a set of pulleys 50, two tight and the mid dle one loose, so that by shifting a straight 
and acrossed belt the cylinder 1 may bero 
tated in either direction. This means for so 
rotating the shaft 49 is merely to indicate 
by way of example, how the cylinder 1 moves, 
but it is to be understood that the cylinder 
may be rotated by any suitable mechanism 
which will rotate the cylinder 1 at a relatively 
slow speed which will not particularly agitate 
or rub the Woolen goods during treatment in 
the machine, which will not violently force the soap or water through the goods by cen 
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trifugal force, and which will operate to 
gently submerge the goods in a bath of liquid 
soap or water, and as gently lift them out of 
the baths to permit the liquid soap and the 
water to thoroughly permeate the goods and 
float the dirt out of the goods suspended in 
the soap. Nor do I have to vary my soap bath in the 
day's run of work to adapt it to the varying 
degrees to which the goods received from dif 
ferent sources, are soiled. In practicing my process, however, this fac 
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tor does not have to be considered. The same 
strong soap. bath is used on goods soiled to 
different degrees and all the goods treated 
are cleaned perfectly irrespective of their dif 
ferent condition of soil. Having thus described my invention, what 
I claim and desire to protect by Letters Pat 
ent of the United States is: 

1. The method of cleaning heavy woolen 
goods, such as blankets, sweaters and the like, which consists in alternately slowly dipping 
and lifting said goods into and out of a bath 
of strong liquid soap, without rubbing or 
attrition or felting the fibers, to loosen the 
particles of dirt from the fibers and to sus 
pend them in the soap, then drawing said 
goods from Said soap bath and expressing 
some of the soap therefrom but leaving in 
the goods a substantial amount of wet unde 
composed soap to hold in suspe 
loosened from the fibers but held in the goods, placing the goods so containing liquid soap 
into a bath of warm water and alternately 
dipping the goods into and lifting them out of 
said water intil said water becomes foamy 130 

nsion the dirt 
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and Soapy, from the accumulation therein of 
the soap brought over into the warm water 
bath with the goods, the dirt held in suspen 
sion in the soap being floated with the soap 
out of the goods into said soapy water bath 
and held in suspension therein, then replacing 
said bath with a bath of cold water, and con 
tinuing the dipping of the goods into and 
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soaped goods next coming from said 
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lifting them out of said cold water bath with 
out attrition, drawing off said water and re 
placing it with a second cold water bath, and 
continually repeatedly immersing and lifting 
the goods into and out of said second coldbath 
without attrition, and then removing the 
goods from said second cold bath. 

2. The method of continuously cleaning 
successive lots or batches of heavy woolen 
goods, such as blankets, sweaters and the like, 
which consists in alternately dipping and lift 
ing a lot of said goods into and out of a bath 
of strong liquid soap over a period of substan 
tially two minutes, without rubbing or felting 
the fibers, thereby to loosen all the dirt remov 
able from the fibers and to suspend it in the 
soap, then drawing said lot of goods from said 
soap bath and simultaneously expressing the 
excess of the soap therefrom and returning 
said soap to the soap bath but leaving in the 
goods a substantial amount of wet soap to 
hold in suspension the dirt now loosened from 
the fibers, placing the lot of goods so contain 
ing liquid soap into a bath of clean warm wa 
ter and alternately dipping the goods into and 
lifting them out of said water until said wa 
ter becomes foamy and soapy from the accu 
mulation therein of the soap brought over into 
the warm water bath with the goods, the dirt 
held in suspension in the soap being carried 
with the soap into said soapy water bath and 
held in suspension therein, then replacing 
said bath with a bath of cold water, and again 
dipping said lot into and lifting them out of 
said cold water bath without attrition, draw 
ing off said bath and replacing it with a sec 
ond cold water bath, and repeatedly immers 
ing and lifting said lot of goods into and out of 
said second cold bath without attrition, then re 
moving the goods from said second cold bath, 
then heating said second cold bath to the 
temperature of the said Warm water bath, and 
rising therein, without attrition, the lot of 

bath. 3. The method of continuously cleaning 
successive lots or batches of heavy woolen 
goods, such as blankets, sweaters and the like, 
which consists in alternately dipping and 
lifting a lot of the goods respectively into 
and out of a bath of strong liquid soap over 
a period of from one to two minutes, without 
attrition or felting of the fibers thereof, to 
loosen the dirt fro is the fibers and to hold it in 
suspension in the soap, then removing the 
said lot from the said soap bath and 
removing from the goods without substantial 
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attrition the excess of soap and leaving the 
goods and the fibers thereof wet and slippery 
with soap containing the said dirt in suspen 
sion, and returning said excess soap to the 
original soap bath, then placing the said lot of 
goods containing the liquid soap into a second 
bath composed of warm water and alternately 
dipping the said lot of goods into and lifting 
them out of said water until said water be 
comes foamy and soapy from the accumula 
tion therein of the soap brought over into the 
warm water bath with the goods, the dirt 
held in suspension in the soap being carried 
with the soap into said soapy water bath and 
held in suspension therein, then replacing 
said bath with a bath of cold water, and again 
(lipping said lot of goods into and lifting it 
out of said cold water bath without attrition, 
then replacing said bath of cold water with 
a second cold water bath, and repeatedly im 
mersing and lifting the said lot of goods into 
and out of said second cold bath without at 
trition, then removing said lot from said 
second cold bath, then heating said second 
cold bath to the temperature of the said warm 
water bath, and treating therein as the said 
first lot was treated, the lot of goods next com 
ing from said soap bath, and adding substan 
tially as much fresh liquid soap to the first 
soap bath as was carried away therefrom in 
the lot of h goods last previously treated 
therein. 
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4. The method of cleaning heavy woolen 
goods, such as blankets, sweaters and the like, 
which consists in repeatedly immersing said 
goods in and lifting them from a bath of 
strong liquid soap for about two minutes, 
without rubbing the goods or felting the 
fibers thereof, to loosen the adhesion of the 
dirt to the fibers of said goods and to cover 
the fibers and fill the fabric with a slippery 
soap in which the dirt loosened from the 
fibers will remain in suspension and then re 
peatedly rinsing said goods without substan 
tial attrition, first in a bath of warm water 
and then in successive baths of cold water to 
remove said soap from the goods and with it 
the dirt held in suspension in the roap. 

5. The process of cleaning heavy woolen 
goods, such as blankets, sweaters and the 
like, which consists in alternately immers 
ing said goods in a bath of liquid soap and 
washing soda, and then lifting the goods out 
of said soap, said immersing and lifting be 
ing continued over a period of from one to 
two minutes to fill the fabric with liquid 
soap and to thoroughly coat the fibers 
thereof therewith and to loosen the dirt ad 
hering to said fibers and suspend it in said 
soap, and then removing said goods from 
said, soap bath, removing much of the soap 
from said goods but leaving a substantial 
amount of liquid soap within the goods cov 
ering the fibers thereof, then alternately re 
peatedly immersing said soap-filled goods 
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into a bath of warm water, and gently moving 
them into and out of said warm water bath, 
without attrition until the greater part of 
the soap and the dirt has been removed from 
the goods and then repeating said dipping 
and lifting operation in a fresh bath of cold 
water to rinse all traces of soap and dirt out. 
of said goods. 

6. The process of cleaning heavy woolen 
goods, such as blankets, Sweaters and the 
like, which consists in alternately immer's 
ing said goods in a bath of liquid soap and 
washing soda, and then lifting the goods out 
of said bath, said immersing and lifting be 
ing continued over a period of from one to 
two minutes to fill the fabric with liquid 
soap and to thoroughly coat the fibers there 
of therewith and to loosen the dirt adhering 
to said fibers and suspend it in said soap, and 
then removing said goods from said soap 
bath, removing the excess of said soap and 
leaving a substantial amount of liquid soap 
within the goods covering the fibers thereof, 
then alternately repeatedly immersing said 
soap-filled goods in a bath of Warm water, 
and lifting them out of said warm water, 
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without attrition until the greater part of 
the soap and the dirt has been removed 
from the goods, and then repeating said dip 
ping and lifting operation in a fresh bath of 
cold water to finse all traces of soap and 
dirt out of said goods. 

7. The method of cleaning heavy woolen 
goods, such as blankets, sweaters and the 
like, which consists in placing said goods 
into a bath of liquid soap and repeatedly im 
mersing said goods in and lifting them out 
of said liquid soap over a period of from one 
to two minutes, then removing said goods. 
from said soap bath and placing them in a 
bath of warm water and alternately dipping 
Faid goods into and lifting them out of said 
bath without attrition or rubbing or felting 
of the fibers, to float out of the goods with 
the soap the solid particles of dirt held in 
suspension in the soap, replacing said warm 
water with successive baths of cold water, 
and repeating said immersing and lifting 
operation and without attrition. 
In witness whereof, I have hereunto set 

my hand this 7th day of July, 1927. 
GEORGE WOELFEL. 
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