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13e it known that II, W HILLIDIN S. FOSTER, 

a citizen of the United States, residing at 
Philadelphia, in the county of Philadelphia, 

5 and State of Pennsylvania, have invented 
certain new and useful Improvements in 
Washing-Machines, of which the following is 
specification. 
This invention) relates to certain lew and 

Io itseful improvements in Washing-machines; 
and it has for its object, the cleansing or Wash 
ing of clothes in the most effective and rapid 
manner as well as by the simplest and most 
economical means, substantially as will here 

15 in after be more particularly described. 
The invention consists, broadly, in the 

combination, with the washing-tank of a 
washing-machine, of means for introducing 
air under pressure into the tank, and means 

2o for alternately reversing the course or direc 
tion of the aii' within the tank, substantially as 
will hereinafter more fully appear when taken 
in connection with the accompanying draw 
ings, wherein 

25 Figure 1 is a side elevation, in part section, 
of one forial or embodiment of apparatus by 
which my invention may be carried into ef 
fect. Fig. 2 is a top or plan view of the 
wasling-tank, as shown in Fig. 1, and indi 

3o cating more clearly the disposition or arrange 
ment of the tank devices, through the me 
dium of which the alternately-reversed cul 
rent effects are produced. Fig. 3 is a similar 
view to Fig. 2 and represents a modification 

35 in the arrangement of the tank devices which 
are employed for producing the reversed cur 
rent effects. Fig. 4is a vertical sectional elle 
ration of Fig. 3, taken about centrally and 
representing more clearly the devices which 

4o are sometimes employed at the sides of the 
tankfor producing the desired reversal in the 
direction or course of the air which is intro 
duced within the tank. Fig. 5 is a sectional 
modification of the housing or guard em 
ployed for the centially - arranged devices 
through the medium of which the reversed 
current effects are had. Within the tank. 

I propose in practice to employ an ordinary 
form of Washing-tank, which is preferably sta 
tionary and the axis of which is preferably 
vertical, and into this tank the air is intro 
duced under pressure in first one direction 
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and then the other, or, more properly, in re 
verse or opposite directions alternately, 
whereby the clothes or other garments while 
being subjected to the most effective washing 
operation are also agitated ol' swirled around 
bodily in opposite directions and subjected 
to a pounding action which results from the 
Sudden reversal of the course or direction of 
the air under pressure, which is effected by 
any suitable means for the purpose. 

It will be understood that the air intro 
duced into the tank is alway's under control 
and can be made to enter the tank at any de 
sired degree of pressure as well as for any re 
quired period of time. In carrying my inven 
tion into effect I preferably resort to either one 
of the apparatus substantially such as I have 
herein shown, and wherein the numeral lin 
dicates an ordinary open YY alshing-tank, pref 
erably stationary and mounted or held upon 
suitable supports. 2. The said tank is pref 
erably conical in shape; but it of course 
could be made straight-sided or of equal di 
ameter throughout, and at the bottom thereof 
at One side is a pipe 3 fol' the purpose of ad 
mitting steam into the bottom of the tank, so 
as to boil the clotles or garments while they 
are being washed or treated in the manner to 
be hereinafter described. This steam-pipe 
is supplied with a plug or cock which may be 
readily operated to turn on or shut off the 
steam at Will. 

Extending into the tank for a short distance 
and leading from any suitable source of sup 
ply is a pipe 5 for introducing hot water into 
the tank and a pipe 6 for introducing cold 
water, each of said pipes being provided with 
a valve or cut-Off 7, so as to regulate the sup 
ply tu the tank in an obvious nanner. 

It is at the time the garments are properly 
submerged in the Washing-water of the tank 
that the air under pressure is introduced for 
both pounding the garments or clothes as well 
as agitating the same and producing a swirl 
ing or gyrating action of the washing-water. 
While this combined effect may be carried out, 
in a great many different ways, as hereinbe 
fore stated, I prefer the devices herein shown. 
Thus in Fig. 1, 8 and 9 represent two verti 
cal pipes having cut-offs 12, and which are 
properly supported within the tank 1 and pref 
erably at the center of said tank, and each 
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of said pipes has a valve or cut-off 12. The 
pipe S is provided with a series of substan 
tially S-shaped pipes 10, horizontally al 
ranged, and being at equal or unequal dis 
tances à part, the said pipes all communicat 
ing with the pipe 8, so that when the air un 
der pressure enters the latter pipe it will be 
forced out of both ends of the said horizon 
tally-arranged S-shaped pipes 10, the air of 
course taking the same course or direction in 
the tank from both ends of the pipes. Simi 
larly arranged on the vertical pipe 9 is a series 
of corresponding S-shaped pipes 11, the dis 
position of which is the reverse to that of the 
pipes 10, but they are in like manner open 
at both ends, so as to cause the air when it 
enters the pipe 9 under pressure to pass out 
of the ends of the said pipes 11, but reversely 
to the course or direction given to the air when 
it issues from the ends of the set of S-shaped 
pipes 10 first described. These series of pipes 
10 and 11 preferably alternate with each other 
in their vertical arrangement; but it will be 
understood that I am not limited to any par 
ticular alrangement as long as I obtain the 
reversal of the course or direction of the air 
which is forced through the same under pres 
sure. I have found from experience that the 
arrangement shown in Fig. 1 gives good re 
sults; but from the modifications hereinafter 
more specifically referred to it will be seen 
that I am enabled to get the same results in 
slightly-different Ways from the manner pro 
posed by the reverse arrangement of the S 
shaped pipes above described. Various means 
could be resorted to for supplying the said 
pipes 10 and 11 with air under pressure; but I 
preferin one instance, as show n in Fig. 1, to 
couple or connect with the pipes S and 9, re 
spectively, the horizontally-arranged pipes or 
conduits 15 and 16, these latter being joined 
at one end to the pipes S and 9 by the coup 
lings 13 and 14, while at their opposite ends 
they are united or joined by curved or other 
suitable coupling 19. The said horizontally 
arranged pipes 15 and 16 may be supported 
in any suitable manner, but as herein shown 
the pipe 15 is supported by the upper end of 
a pipe 20, projecting from the top of an air 
tank 22 and having a T-coupling 21, substan 
tially as shown. To either side of the pipe 
20 is arranged Some sort of automatic valve 
23, such, for instance, as an ordinary puppet 
valve, both of said valves normally being 
closed. 

It will thus be seen that when the valve on 
the right is open commulnication is had be 
tween the air-tank and S-shaped pipes 10 
and that when the said valve is closed and 
the valve On the left is opened communica 
tion will then be had between the S-shaped 
pipes 11 and the air-tank, and in this way the 
air under pressure will be forced alternately 
througn the pipes 10 and 11 and in reverse or 

65 opposite directions. 
When the air is following one direction, the 

clothes or garments will be carried around 
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there with, and then when the said air is cut 
off from one set of S-shaped pipes and trans 
ferred to or forced through the other set of 
said pipes the effect will be sudden and the 
action producing a most effective pounding 
of the garments, while at the same time they 
are being agitated within the tank. Of course 
to obtain the desired alternating action and 
reversal in the direction of the air some sin 
ple arrangement of automatic devices must 
be employed to operate the valves 23 alter 
nately, and while various devices could be 
resorted to for this purpose I prefer such as 
are shown in Fig. 1. In said figure 29 repre 
sents a three-armed lever pivoted or loosely 
supported at 30 and having its vertical arm. 
31 provided with a slot 32, receiving a pin or 
projection 33 on the side of a pulley 34, the 
construction and arrangement being Such 
that as the said pulley is rotated an oscillat 
ing movement will be imparted to the lever 
29, so as to cause the horizontal arms 35 and 
35' of the lever to alternately open the valves 
23, thus at regular alternate intervals permit 
ting compressed air to pass into the pipes or 
Gonduits 15 and 16 from the ail'-tank 22. Fol’ 
instance, as the lever is oscillated by the 
means described the arm 35' thereof will de 
press the valve 23 at the right, and then as 
soon as pressure on this valve is relieved by 
the upward movement of said arm this valve 
will automatically close and the valve 23 at 
the left will be correspondingly operated by 
the horizontal arm 35 of said lever. In this 
way the action or operation is an alternate 
one, and it will be of course understood that 
the devices can be so regulated as to raise or 
lower the pressure of the air in the tank anci 
that they may be also provided with means by 
which to enable the Valves to be kept open 
for a longer or a shorter period of time; but in 
as much as various means for this purpose 
could be used I have not seen fit to illustrate 
any such herein. 
Any suitable means may be employed for 

imparting motion to the eccentric or pulley 
34, but I prefer to provide said pulley with a 
driving belt or band, or in some cases a chall) 
4), passing around another pulley 41, at 
tached to the sidle of a drive-pulley" 42*, al?n 
the said clhain or band 40 may either be ol)- 
erated through the medium of suitable con 
nections with the force-pump 42, which sup 
plies air to the tank 22, or else independent 
motive power may be employed. I prefer the 
first construction explained, and it will be 
seen from Fig. 1 in what manner the opera 
tion takes place, a simple connection 43 be 
ing attached to a slide 44, operated by the 
piston 45 of the said pump. The pump has 
an air-inlet 45, provided with a shut-off valve 
46, and it also has a pipe 43, leading to the 
tank 22, and also having a valve or cut-off 44. 
The devices may be made to operate either 
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fast or slow, and it is obvious from the gen y S 

eral construction and arrangement of parts 
shown and described that the most perfect 
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and complete results are obtained. It should 
have been renaked that the bottom of the 
washing-tank 1 is provided with an outlet 4S 
for the water which is employed to effect the 
washing of the clothes. 

In order to prevent the clothes or garnents 
from being torn by catching onto the project 
ing ends of the horizontally-arranged S 
shaped pipes 10 and 11, some means must be 
provided, and to this end inclose the double 
series of pipes within a guard or housing 50, 
preferably of either a perforated or slatted 
material, so as not to interfere with the proper 
agitation of the garments. Other devices 
than the form of housing or guard shown in 
Figs. 1, 2, and 3 could be employed, and con 
sequently it will be understood that I do not 
limit myself to this form. For instance, as 
shown in Fig. 5, the said guard or housing is 
constructed of a solid block or body 51°, hav 
ing suitable openings formed therein for the 
passage of the pipes 0 and 11 and leaving 
only the open ends of the said pipes exposed. 
In this way the clothes or garments are also 
prevented from catching onto the ends of the 
said S-shaped pipes, while at the same time 
this particular for in of guard has the function 
of decreasing the amount of water, propor 
tionately, which would need to be agitated. 
The housing or guard preferably projects 
somewhat above the S-shaped pipes, and it 
should be remarked at this point that the ar 
rangement or disposition of the latter is such 
as to carry the clothes around bodily and in 
a, manner not to trail behind and interfere 
With the operation, as would be apt to be the 
case if the two series of S-shaped pipes were 
arranged at only a limited height upon their 
respective supply-pipes S and 9. It will be 
further understood that the said S-shaped 
pipes of each series need not of necessity be 
in perfect aiiaenent one above the other, but 
they could be arranged around the pipes S 
and 9 in a spiral direction and still produce 
the same important results. 

In addition to introducing the air under 
pressure centrally of the tank I have found 
in some instances that it is desirable to also 
introduce air at the inner sides of the tank 
alternately in reverse directions, or else I may 
in some instances do away with the centrally 
arranged devices and employ the side devices 
alone, it being understood, however, that the 
central arrangement of the 'eversely-ar 
ranged S-shaped pipes is the preferred form. 
Thus in Figs. 3 and 4 the washing-tank is 
forma ed on its inner side witla al equilal nun 
ber of vertically-disposed ribs (30. Located at 
the bottom of the tank 1 on the outer side is 
a coiled or curved pipe 61, one end of which 
leads upward and is in connection with pipe 
15 of Fig. 1. Similarly arranged beneath the 
bottom of the tank is another curved or coiled 
pipe G3, one terminal of which also leads up 
wardly and is connected with pipe 16 of Fig. 
1, it being understood that the proper con 

nections are made by meals of couplings or 
other suitable devices. 

Leading upwardly from the curved pipe 61 
is a number of pipes 67, passing through al 
ternate ribs of the tank 1, and each of said 
pipes being provided with a number of noz 
zles or tips projecting through openings in 
the same or corresponding sides of the said 
alternating ribs 60. In like manner an equal 
number of vertical pipes 68 extend upwardly. 
from the curved or coiled pipe 63 and pass 
alternately through the remaining ribs of 
said tank, and they are also provided with 
nozzles or tips extending correspondingly 
through openings in the sides of their respec 
tive ribos im al?n oppositie direction to the moz 
zles or tips of the vertical pipes 67, above 
mentioned, the said separate nozzles or tips 
being represented at 70 and 71, respectively. 
It will thus be seen that through the medium 
of the operating devices shown in Fig. 1 the 
air under pressure may be introduced into 
the tank at the sides, first in one direction 
and then the other, and that the results will 
be substantially the same as in the first in 
stance described. 
To employ both sets of air-introducing de 

vices, it is obvious that a simple connection 
only is required between the terminals of the 
curved pipes herein referred to and which it 
lhas not been thought necessary to illustrate 
herein. 
Without limiting myself to the precise con 

struction and arrangement herein shown and 
described, I claim as my invention 

1. The combination in a washing-machine, 
With a Washing-tank, of means for introduc 
ing air under pressure into the tankin alter 
nating reverse currents, substantially as de 
scribed. 

2. The combination in a Washing-machine, 
with a Washing-tank, of means for introduc 
ing air under pressure into the tank in alter 
nating leverse currents, and an air-pressure 
Supply, Substantially as described. 

3. The combination in a Washing-machine, 
With a Washing-tank, of separate series of re 
versely-arranged horizontal S-shaped pipes 
Within the tank, a separate supply for each 
Series, and means for forcing air under pres 
sure first through one series and then through 
the other, Substantially as shown and for the 
purpose described. 

4. The combination in a washing-machine, 
with a washing-tank, of separate series of ver 
tically-arranged horizontal S-shaped pipes 
arranged within the tank, a separate supply 
for each series of pipes, an automatic valve 
for each of said Series, means for alternately 
opening and closing the Said valves automat 
ically, and an air-pressure-supply tank, sub 
stantially as described. 

5. The combination in a washing-machine, 
of the Washing-tank, the double series of re 
versely-arranged S-shaped pipes, the vertical 
pipes by which the two series are supported, 
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the horizontal pipes or conduits connecting 
said vertical pipes, valves alternately admit 
ting air to each of said conduits and thence 
to the S-shaped pipes, an air pressure-supply 
tank, and means for automatically operating 
the said valves, substantially as described. 

6. The combination in a washing-machine, 

air under pressure into the Washing-tank, an 
air-pressure supply and intermediate pipe 
connections provided with the valves 23, and 
the Oscillating lever for operating said valves, 
and means for operating said lever, substan 
tially as described. 

7. The combination in a Washing-machine, 
of the Washing-tank, the horizontally-disposed 
S-shaped pipes reversely arranged within the 
tank and supported in position by air-supply 
pipes, all air-pressure tank, and a pump there 
for, pipe connections between the S-shaped 
pipes provided with suitable valves and con 
municating with the air-tank, the three-armed 
lever operating said valves, and means for 
oscillating said lever through the medium of 
devices connected with the pump, substan 
tially as described. 

8. The combination in a washing-machine, 
of the Washing-tank, the reversely-arranged 
horizontal S-shaped pipes within the tank, 
an air supply for said pipes, and a shield or 
guard inclosing the pipes, substantially as de 
scribed. 

9. The combination in a Washing-machine, 
of the Washing-tank, the reversely-arranged 
horizontal S-shaped pipes within the tank, 
an air supply for the pipes, and a shield or 
guard constructed of a solid block inclosing 
said pipes and provided with openings for the 
escape of the air, substantially as described. 
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10. The combination in a Washing-machine, 
of a Washing-tank, and an air-pressure-supply 
tank, separate series of horizontal S-shaped 
pipes, their supporting and connecting pipes, 
the latter provided with automatic valves and 
being in communication with the air-pressure 
tank, the pivoted three-armed lever having 
its vertical arm slotted, the pulley having the 
pin Working in said slot, a pump, and means 
for operating said pulley from said pump, sub 
stantially as described. 

11. The combination in a washing-machine, 

40 

of the Washing-tank, the reversely-arranged 
and horizontally - disposed S-shaped pipes 
within the Washing-tank,an air-pressure tank, 
and a pump supplying the same with air, sep 
arate supplies for the separate series of S 
shaped pipes, and an automatic valve control 
ling each supply, a connection between the 
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Supply-pipes and air - pressure tank, and 
means for alternately opening and closing the 

shown and for the purpose described. 
12. The combination in a Washing-machine, 

of the washing-tank, means for introducing 
air under pressure into the Washing-tank at 
the middle portion of the latter, means for also 
introducing air under pressure into the tank 
at the sides thereof, and means for alternately 
reversing the courses or directions of the air, 
substantially as described. 
In testimony whereof I have signed my 

name to this specification in the presence of 
two subscribing witnesses. 

WWIITIL HILDIN S. EF OSTER 
WWitnesses : 

WHILLDIN FosTER, 
MIAURICE H. JONES. 
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valves in the supply-pipes, substantially as 

  


