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My invention relates to automatic control 
mechanism which is particularly useful in asso 
clation with Washing machines such as those in 
general use in commercial laundries and like 
establishments, especially where a battery com 
prising a plurality of such machines is employed, 
although, as hereinafter explained, the mecha 
nism may readily be adapted for controlling other. 
types of machines, or a battery thereof, in which 
a cycle of operations is required to be performed 
in predetermined progressive timed sequence. 
AS indicated, however, since the invention is 

particularly adapted to Washing machine con 
trol, I shall hereinafter refer more especially to 
its use in association with a washing machine, 
illustrating and describing one embodiment of 
it suitable for that purpose as best calculated to 
enable those skilled in the art to understand its 
nature and character. 
Washing machines Suitable for control by 

mechanism embodying my invention have long 
been in general use, and certain devices intended 
for automatically controlling them have hereto 
fore been Suggested but, as far as I am aware, 
none has been Satisfactory to a degree sufficient 
to induce general adoption, with the result that 
manual and individual control of Such washing. 
machines is still generally resorted to. 

For the satisfactory performance of their in 
tended functions, commercial washing machines 
require that a relatively large number of Sub 
stantially independent operations be performed. 
in proper sequence and timed relation. Thus, 
after the soiled clothes, or other articles t be 
acted upon, are disposed in the usual cage in the 
empty washing drum or tank, a predetermined 
quantity of water of suitable temperature is in 
troduced into the drum, the dump valve for drain 
ing it of course being first closed. The initial 
Washing operation is then Carried out by suitably. 
agitating the cage in the drum by mechanical 
means, but is fully effective only after the re 
quired amount of soap, or other cleaning sub 
stance, has also been introduced. After the ini 
tial washing, the dump valve is opened to drain 
off the now dirty soapy water, then closed, fresh 
Water usually in a Smaller amount and soap again 
introduced into the drum, and the articles then 
given a Second and, in like manner, a third or 
any further number of washings depending on 
the usual determining factors. After the final 
washing water has been discharged, it is custom 
ary, particularly when washing articles made of 
white materials, to employ a bleaching bath 
usually consisting of hot water to which is added 
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a suitable quantity of a bleaching agent, and 
i after the bleaching treatment, to rinse the arti 
cles With Several Successive baths of fresh water 
of desired temperatures. This rinsing is custom 
arily followed by a 'sour' treatment, if bleach 
ing has been used, designed to complete the 
bleaching process through the reaction between 
the mild sulphuric acid of the “sour' solution and 
the chlorine compounds of the bleaching agent. 
A final water bath, after the “sour' treatment, 
removes residual chemicals from the articles, and 
is usually Supplied with a suitable quantity of 
bluing to enhance the whiteness of the latter, 
after which the cage agitating mechanism is 
stopped, the drum emptied of fluid, and the now 
Washed, bleached and blued articles removed 
from the cage. 
These several operations incident to the per 

formance of the Washing cycle, of which that just 
described is typical, necessitate, When carried out 
manually, the almost constant attention of opera 
tives, particularly when a battery comprising sev 
eral machines is employed. Thus, the valves con 
trolling the admission of Water into, and its dis 
charge from, the Washing drum require manual 
operation, and close attention to the end that the 
proper quantities of hot and/or cold water may 
be introduced at the proper times and thereafter 
discharged when, and only when, they have 
served their purpose. Furthermore, as noted, 
during the cycle measured quantities of soap 
and/or other cleaning and treatirig agents must 
be introduced from time to time, and this also is 
usually done by hand, an operative measuring 
the Substance into a bucket or like vessel and 
then pouring it through a hatch in the wall of 
the drum. It is thus evident that during the 
operation of even one washing machine and to a 
greater degree during that of a number of these 
machines simultaneously, whether “in phase' or 
"out of phase", that is, whether all begin their 
cycle at once and require equal times for each 
step, or begin at different times, or have different 
cycles, as to the operations respectively performed 
and the time for each, not only are numerous 
opportunities for error presented, but also a 
large amount of hand labor is required, so that 
a Satisfactory and reliable control mechanism 
adapted to substantially automatically control 
and carry through the entire cycle in a battery 
of Washing machines, whether or not they operate 
"in phase', or even in one machine alone, pre 
sents many advantages and desirable features 
Over the manual system of control generally in 
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2 
vogue which is perhaps the most satisfactory 
heretofore devised. 
A principal object of the present invention 

therefore is to provide control mechanism which 
when associated and interconnected with a ma 
chine of the character described, is automati 
cally effective to bring about the successive per 
formance of the functions incident to its operat 
ing cycle in predetermined timed relation. 
A further object of the invention is the pro 

vision of automatic mechanism which may effec 
tively be employed to control a battery of such 
machines, each independently of yet conjointly 
with the others, whereby their respective operat 
ing cycles, whether similar or different, and 
whether initiated simultaneously or not, may be 
properly carried out, while, if desired, the cycle 
of any or all may be interrupted or changed 
Without affecting the automatic operation of the 
others. 
A still further object of the invention is to pro 

vide control mechanism of the character afore 
Said, in which certain mechanical devices are so 
arranged and interconnected with others as to 
effect automatic control of the latter in accord 
ance with the effect produced upon or in the con 
trolled machine through the operation of the de 
vices thus controlled as distinguished from their 
control entirely in predetermined timed sequence 
independently of the effects produced by their 
Operation. • W 

Another object of the invention is the provision 
of a master fluid control mechanism including 
control means and actuating mechanism there 
for so arranged as to selectively and successive 
ly actuate said means in predetermined timed 
Sequence to thereby correspondingly operate the 
Several mechanical devices respectively inter 
connected therewith and controlled thereby. 
Other objects, purposes and advantages of the 

invention will hereinafter appear or will be 
understood from the following description of one 
embodiment thereof suitable for controlling a 
Washing machine of a usual character, during 
which reference will be had to the accompany 
ing drawings in which so much of the control 
mechanism as is used in association with a single 
Washing machine is shown as well as connections 
Whereby additional substantially similar control 
mechanisms for other machines in the battery 
may be independently operated from the same 
Source of actuating energy Supply. - 
The Said mechanism is designed for fluid ac 

tuation, preferably by compressed air, a supply 
of which is usually available or may readily be 
provided in laundries and other plants employing 
machines adapted for control by mechanism em 
bodying my invention, and as incorporated in a 
Washing machine control includes fluid actuated 
valves, pumps and other devices for introducing 
hot and cold Water, Soap, beaching and bluing 
agents and the like into the washing machine 
and for dumping waste fluids therefrom; hence 
the control mechanism also comprises means for 
successively admitting compressed air into and 
exhausting it from the several actuating cylin 
ders operating these devices So as to actuate 
them in desired predetermined timed sequence 
in the operation cycle of the Washing machine. 
More particularly, said means include master 
control mechanism of novel character comprising 
a plurality of independently operable valves and 
a fluid operated actuating cylinder, the Oppo 
site ends of which respectively alternately re 
ceive and discharge compressed air with result 
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ant reciprocation of a piston in the cylinder, and 
of Valve actuating means interconnected there 
with, at a frequency determined by an independ 
ently operated alternating valve which may be 
So arranged as to serve a plurality of these 
master control mechanisms, of which one is 
usually required for each machine being con 
trolled, in Such way as to effect Substantially 
identical reciprocation of all said master con 
trols during their respective periods of operation. 
However, each of the latter effects the operation 
of the controlled devices associated with its par 
ticular machine independently of those of other 
machines in the battery, and is adapted to oper 
ate them in any desired sequence or manner 
and/or to interrupt their operation without af 
fecting the controls of other machines in the 
battery in any way. 

5 

Reference will now be made more specifically . 
- to that embodiment of the invention shown in 
the accompanying drawings, in which 

Fig. 1 is a schematic diagram representing 
control mechanism for a single washing ma 
chine, and as like mechanism, with modifications 
to suit conditions, may be employed for each of 
the other machines in a battery, provision for 
interconnecting therewith the control mecha 
nisms for two additional washing machines is 
also indicated; 

Fig. 2 is a top plan view of the master control 
to which reference has been made, although, as 
will hereinafter appear, certain parts thereof 
shown for convenience of illustration in the 
plane of View, may under actual operating con 
ditions be in a plane normal thereto. 

Fig. 3 is a side elevation of Said master control 
looking from the right of Fig. 2, and 

Fig. 4 is a fragmentary elevation thereof 
looking from the left. 

Fig. 5 is an enlarged fragilientary front elle 
wation of a portion of the valve chest comprised 
in the master control with certain parts broken 
away into vertical section on different planes. 

Fig. 6 is a vertical section of the said valve 
chest on the line 6-6 in Fig. 5. 

Fig. 7 is a fragmentary enlarged side elevation 
of water level control mechanism and associated 
parts included in the apparatus shown in Fig. 1. 

Fig. 8 is a horizontal section thereof on the 
line 8-8 in Fig. 7, and w 

Fig. 9 is an enlarged central vertical Section 
of one of the soap pumps attached to the main 
inlet header of the Washing machine together 
with its operating cylinder. 

In the several figures, like characters are used 
to designate the same parts. 
As stated, the control system of my invention 

is operated by fluid under pressure, and the par 
ticular embodiment thereof shown in the drawa 
ings is especially adapted for compressed air op 
eration and will herein be so described, air be 
ing supplied to an alternating valve through 
a main 2 having a branch 3 the purpose of which 
will hereinafter appear. The alternating valve 
may be of any desired specific character adapt 

ed When suitably actuated to admit air at pe 
riodic intervals alternately into each of two 
headers 4, 5 and, while admitting it to either, 
simultaneously to exhaust it from the other. As 
shown in Fig. , this valve is operated by a motor 
7, preferably a synchronous or constant speed 
electric motor, driving through reducing gears 
8 a cam, 9 embraced by a pivoted fork in such 
way that oscillation of the latter under the in 
fluence of the cam reciprocates the valve stem 

to actuate valve f. 
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2,035,088 
Each of the headers 4, 5 is provided with a plu 

rality of connections for pipes leading to the mas 
ter controls of the Several machines in the battery. 
Thus, the pipes. 2, 3 are connected to the oper 
ating cylinder 14 of the master control för one 
machine W shown in the drawings, while addi 
tional pipes 2, 3' and 2',3' may be extended 
to similar master controls for tWO additional ma 
chines (not shown). Interposed in pipe 2 is a 
nihanually operable valve 5 to permit interruption 
of the fiow of air through the pipe when desired, 
and the pipe is connected to cylinder 4 on One 
side of piston 6therein while pipe f3 is connected 
to the cylinder on the other side of the piston so 
that alternate admission of compressed air into 
pipes 2, 3 when the valve 5 is open with simul 
taneous exhaustion of the air through the pipe 
into which none is being admitted, reciprocates 
piston 6 in cylinder få synchronously with re 
versal of the air flow effected by alternating valve 
when motor T is in operation. 
The master control M, thus operated by piston 

6, comprises (as best shown in Figs. 2-4) a pair 
of side members 8 tied together by a cross bar 
9 Supporting cylinder 4, and an outer frame 20, 

slidable relatively thereto and secured to members 
f8 by pins 22 extending into slots 23 in the sides of 
the frame. The latter is provided with a cross 
bar 25 attached to the piston rod 26 of piston f6, 
whereby the frame is actuated synchronously with 
the reciprocation of the piston. w 
The members 8 also embrace and support a 

valve chest 30 to which compressed air is Sup 
plied from connection with the branch air main 3. 
This wave chest comprises. a. Single roW Of similar 
Slide valves, hereinafter more fully described, 
having their actuating stems 3 extending oppo 
sitely outwardly from the chest through suitable 
packing glands 32. 
The valve stems are selectively raised by rollers 

3 Supported on cross rods 38 of a continuous 
chain belt 39, the desired spacing of the rollers 
on the rods being determined by removable spac 
ing sleeves 40. The chain belt is supported on 
sprockets carried by a shaft 42 journaled in 
the lower ends of frame 29 So that when the latter 
is moved in the direction of the arrow in Fig. , 
through operation of piston 6, any roller 3 regis 
te ring with its corresponding valve stem 31 
through the then positioning of belt 39, is brought 
into play to move Such valve stem in the same 
direction. A ratchet wheel i3 is secured to the 
shaft adjacent one of its ends for engagement by 
a detent 44 pivoted to an adjacent pin 22'. So that 
each time frame 20, shaft 62 and parts carried 
thereby move in the opposite direction with re 
spect to side members 8 and valve chest 30, shaft 
42 is rotated through a partial revolution and the 
rods of belt 39, with any rollers 37 they may 
carry, are thus successively moved into registry 
with the valve stems 3. A valve resetting bar 
45 is also carried by frame 20 in parallelism. With 
the valve stems above the valve chest and slides 
in slots 46 in the side members 8 as the frame is 
reciprocated relatively thereto. 
One end of shaft 42 may be provided with a 

hand wheel 4 to enable its manual rotation, and 
its opposite end is provided with a polygonal 
stabilizer 48 having plane faces corresponding in 
number to the teeth on the ratchet wheel 43 and 
sprockets 4?, so that a spring pressed finger 50 
pivoted to frame 20 may bear against these faces 
successively and thereby yieldingly hold the shaft 
against rotation except when it is positively turned 

.- 3. 

either by the hand wheel or by the ratchet wheel 
f3 during movement of the frame. 
Thus, as piston f6 moves the frame in the direc 

tion of the arrow in Fig. 1, the belt and the rods 
and rollers carried thereby move toward the valve 
chest 30, and any rollers in registry with their cor 
responding valve stems engage the latter and 
move them in a similar direction. On the reverse - 
movement of the piston and frame a partial revo 
lution of shaft 42 in clockwise direction when 
viewed as in Fig. 3 is effected by the co-action of 
the ratchet wheel 43 and detent 44, thereby mov 
ing the belt one step in a like direction and carry 
ing the rod and any rollers disposed thereon, 
which during the previous movement of the frame 
Were in registry With the Valve stems, Out of regis 
try therewith, and moving the succeeding rod 
with its rollers, if any, into registry with them; 
the resetting bar meanwhile restoring the valve 
stems to “neutral' or depressed position irrespec 
tive of which ones or how many have been dis 
placed therefrom through the previous initial 
movement of the frame. 

In the drawings II have shown the master con 
trol M disposed vertically, with the free portion 
of belt 39 hanging downward from the sprockets, 
but this is for convenience of illustration only, as 
I usually prefer to mount, this mechanisin in such 
manner that the free portion of the belt hangs 
vertically at right angles thereto and frame 20 
slides horizontally so as to avoid the positive and 
negative effect of the force of gravity upon the 
moving parts during their reciprocation. 
Each of the several slide valves disposed in 

Valve chest 30 which includes an internal pres 
Sure chamber 52, controls an exhaust port 53 and 
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two outlet ports 56, 55 communicating at their 
inner ends with said chamber, and, as heretofore 
indicated, comprises a stem 3 slidable through 
glands 32 projecting beyond the latter at each 
end, and, within said chamber, a D-block 57 se 
cured to the stem by a pin 58 extending through 
a hole therein and a slot in the rear of the block; 
this block is provided with a groove 60 adapted 
to selectively bridge the exhaust port 53 and out 
lets 54, 55, to thereby connect the former with 
either of the latter according to the position of 
the block, while permitting communication be 
tween the pressure chamber 52 with the outlet 
not thus connected through the wave block with 
the exhaust port. Thus, by reciprocation of valve 
stem 3 of any valve, outlets 54, 55 of that valve 
may be alternately interconnected with the air 
supply and the exhaust. 
The reversing valve may be of Substantially 

similar construction, its actuating rod corre 
sponding to stem 3 of the valve just described, 
headers 4, 5 are connected to its ports correspond 
ing to outlet ports 54, 55, and air main 2 is con 
nected to its internal pressure chamber corre. 
Sponding to chamber 52. m 
The outlets 54, 55 of the several valves in the 

valve chest are respectively connected through 
suitable pipes to the actuating cylinders of vari 
ous devices controlling, infa washing machine, 
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the admission of Water and other materials to the . 
machine drum as well as their discharge there 
from. These cylinders, in the mechanism shown 
in Fig. 1, comprise a cold Water valve actuating 
cylinder C, to the piston of which is connected 
a came for operating a cold water valve in 
a cold water main I2, a hot water valve actu 
ating cylinder H having a similar can o con 
trolling a valve 73 in the hot water main 74 and 
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tively for a plurality of soap pumps 75, 76, a bleach 
pump 77, a “sour'pump 78, and a bluing pump 79. 
These several pumps, as well as water mains 72, 
4, are connected to a header 80 leading to the 
drum of the Washing machine W as hereinafter 
described, while additional valves in valve chest 
3 control, respectively, a dump valve actuating 
cylinder D and a level control actuating cylinder 
L. These several elements are thus actuated 
through the admission of air into their respec 
tive cylinders as controlled by the operation of 
their corresponding valves in Valve chest 30 con 
nected thereto by suitable pipes or tubing, ind 
cated by single lines extending between the re 
spective parts in Fig. 1. 
The ports 55 of the several slide valves are re 

spectively connected with the aforesaid actuat 
ing cylinders through ports Y at the proper endis 
for causing admission of air thereinto to drive the 
pistons in a direction to introduce the several 
fluids into the header or to cause positive actu 
ation of the dump valve and level control as the 
case may be when their respective slide valves are 
moved so as to open these ports to chamber 52, 
while the ports 54 are connected to ports X at 
the opposite ends of these cylinders to exhaust 
them during such movement of the pistons and 
permit them to be driven in the opposite direction 
by admission of air thereinto through ports X 
when their slide valves are oppositely moved by 
the resetting bar to thereby cause the several de 
vices to be returned to their neutral or relatively 
inoperative positions. 
The dump valve 90 for draining the drum is 

operated by a connecting rod 9 from the piston 
in the cylinder D, and the rod is provided with 
a stop 92 adapted to be engaged by a pivoted 
trigger 93 when the connecting rod is advanced 
in opening the valve, so that once this engage 
ment is fully effected the valve is thereafter held 
open till the trigger is withdrawn from the stol). 
For so withdrawing the trigger, I provide a pair 
of open end cylinders 95, 96 having their spring 
pressed piston rods connected to the trigger So 
as to retract it from engagement with stop 92 
when air is admitted into either cylinder. These 
cylinders are respectively connected through 
pipes 98, 99 with the pipes through which air is 
admitted to the ports Y of cylinders H and C to 
open the hot and cold Water valves, and admis 
sion of air into either or both of these pipes thus 
simultaneously causes the trigger 93 to clear the 
stop, permitting the dump valve to be closed by 
its actuating cylinder D under the influence of 
the air admitted through its port X from port 54 
of its slide valve in valve chest 30. Thus, when 
either water valve is opened, trigger 93 is retract 
ed and the dump valve closed so that Waste of in 
coming water is prevented. 

Certain additional control mechanisms, how 
ever, may desirably be connected to the pipes 
leading to the water valve actuating cylinders in 
order that the quantities of Water admitted to 
the drum may be regulated according to the 
amount therein rather than by solely the oper 
ation of the valves in chest 30. Thus, while said 
valves control the opening of the water valves, 
their closing is desirably controlled by other 
mechanism in cooperation therewith as herein 
after described. 

For controlling the amounts of Water admitted 
to the drum, the pipes leading to the ports Y in 
the hot and cold water valve actuating cylinders 

???? 
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actuating cylinders S, S2, B, S3 and B2 respec- Hand C are provided with check valves foo which 

prevent the exhaustion of air. from the ports 
Y in these cylinders when their respective valves 
in the valve chest 30 are depressed, so that the 
Water valves are not thereupon closed by the force 
of the air introduced through the ports X of their 
cylinders. 
respective cylinders are interconnected pipes Of, 
92 terminating in exhaust valves O3, 04, which 

are operated by the water level control to which 
reference has been made. 
This apparatus comprises a tank 05 communi 

cating with the header 80, which is designed to 
close the Water valves when the proper level of 
water in the drum has been reached, so that 
the water level in the tank corresponds to that 
in the drum W, and a float ball 06 in the tank 
having a rod 07 extending upwardly therefrom; 
the ball is therefore raised and lowered as the 
Water level changes. The rod 07 is provided with 
a head 08 adapted to engage a stop 109 adjust 
ably Secured to a shaft flo disposed above and in 
Substantial parallelism with rod O7 and arranged 
for vertical reciprocation in a slotted sleeve 
at its lower end and a support f2 at its upper 
end, while a bell crank lever 5 is mounted on 
Support 2 adjacent the upper end of shaft O 
with one of its arms projecting into the path of 
the upper end of this shaft. This arm is this 
raised by the end of shaft to when the latter 
is lifted so as to swing the lever through a small 
arc and cause the other arm of the lever to open 
exhaust valves O3, .04 to thereby exhaust the 
air from pipes of, O2, and hence from ports Y 
of cylinders H and C. 

In most Washing machines it is the usual prac 
tice to employ larger quantities of water for the 
initial Washing with soap and for the several 
rinses than for the later soap and chemical 
treatment baths and, consequently, when em 
bodied in a washing machine control, my inven 
tion contemplates the provision of means for con 
trolling the admission of such different quan 
tities of Water when and as desired. For this 
purpose, the level control shown in the drawings 
may be provided with an additional stop 09' 
similar to stop 109 but disposed on shaft O at a 

Between these check valves and the 
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lower level and at right angles to stop 109, each 
of these stops having a pair of diametrically op 
posed arms projecting outwardly from the shaft. 
Thus, by rotating shaft O about its axis 

through an angle of 90, an arm of stop OS may 
be moved out of registry with head O8 of the 
float rod and an arm of stop 09' moved into 
registry therewith, whereby a lower level of water 
in the drum causes stop 09' to be engaged by 
head G8 to thereby shut off the water valves, while 
a further rotation of 90 in the same direction 
brings the other arm of stop 109 into registry 
with head 08 and moves stop 09' away, so as 
to again shut off the water at the higher level. 
This rotation of the shaft may be effected by 

means, controlled by one of the valves in valve 
chest 30, which comprises a fluid cylinder L, on 
the piston rod f 2 of which a spring pressed de 
tent 22 is pivoted for successive engagement with 
the four teeth of a ratchet wheel 23 integral 

:: with the slotted sleeve , a pin 25 extending 
through shaft to and the slot 24 in this sleeve 
Serving to turn the shaft when the ratchet wheel 
and sleeve are rotated by the detent 22. . An ad 
ditional spring pressed detent 26 is desirably 
provided for preventing return or opposite rota 
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tion of the shaft when the piston is retracted 
and, as will be apparent from Fig. 8, each time 5 
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cylinder L is supplied with fluid under pressure 
through its port Y, shaft 0 is moved through 
an angle of 90; as such movements Successively 
and alternately bring an arm of stop 09 and of 
stop 409 into registry with head 08, the water 
level at which the water valves are closed may 
thus be correspondingly controlled. Of course, a 
greater number of stops may be employed if de 
sired and the associated mechanism Correspond 
ingly modified as by increasing the number of 
teeth on ratchet wheel 23 to bring the stops suc 
cessively into position for engagement with head 

8. 
Reference has been made to the pumps for 

the soap and other agents introduced into the 
water during the Washing cycle, and as these 
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pumps are preferably of similar construction 
though they may vary in capacity in accordance 
with the particular agent they are designed to 
handle, a description of but One of them, for 
example, pump 75, will suffice. This pump to 
gether with its actuating cylinder S is shown in 
detail in Fig. 9 and comprises the pump cylinder 
75 axially aligned with actuating cylinder s and 
Secured thereto by Suitable studs. 37. The actu 
atting cylinder S is provided with fluid connec 
tions X, Y for connection. With the ports 5, 55 
respectively in its controlling slide valve in valve 
chest 30, whereby a piston 40 in the cylinder is 
reciprocated in correspondence with movements 
of the valve. A gauge rod extending from 
the piston through a packing gland 42 in the 
head of the cylinder is graduated in fractions of 
its travel and provided with a collar 43 adjust 
able longitudinally of the rod for engagement 
with a stop 44 secured to the head so... that by 
adjustment of the collar along the rod the 
traverse of the pistons in the cylinders and hence 
the amount of materia delivered at each stroke 
by the pump cylinder may be controlled. From . 
the opposite face of the piston a piston rod 45 
extends into pump cylinder 75 through suitable 
packing glands to actuate the pump piston 46 
provided with passages 47 controlled by a 
spring pressed check valve 48. The fluid soap 
to be introduced into the washing machine 
through this pump is drawn on the forward 
stroke of the piston from a suitable source into 
the cylinder T5 through a fitting 50 embodying 
a check valve.which prevents backing up during 
the return stroke of the piston and causes the 
Soap to pass to the other or forward side of the . 
piston through check valve 48. Thus, each full 
reciprocation of the piston is effective to fill the 
cylinder to force a measured quantity of soap 
from the cylinder through a discharge pipe 5 

GO 

in its lower end. This pipe is connected into 
the header 80 and is provided at its inner end 
With a nipple 53 embodying a check valve 5 
which projects into the header a sufficient dis 
tance to be bathed by the water passing there 
through into the washing machine. As the water 
usually continues to flow after each discharge 
stroke of the pump piston, the outer surfaces of 
the check valve and nipple are thereby washed 
free of any materials which might otherwise ad 
here thereto after the closing of the check valve 
at the end of the discharge stroke, and inad 
vertent mixing of the materials at improper 
times is prevented. 
The water wave operating cylinders H and C 

are desirably similar in construction to the pump 
actuating cylinder Si shown in Fig. 9, although 
the collar 43 and stop 44 employed for limiting 
the travel of the piston in the latter are ordi 

narily no employed in the former, since it is 
usually preferable to arrange the cylinders and 
C and their respective valves so as to provide the 
maximum flow of water through each valve when 
it is opened. 

Operation 
A typical cycle of the washing machine as 

herein described may be considered as COne 
mencing after the discharge of Water from the 
machine drum following the washing of One 
batch of articles and the replacement thereof 
by a new batch to be washed, at which time the 
several mechanisms are in the positions indi 
cated in Fig. 1. Thus, the dump valve 90 is held 
open by trigger 93, while all the valves in valve. 
chest 30 are in depressed or neutral position, i.e., 
with the several ports X of the actuating cylin 
ders interconnected through the valve chest 36 
with the air supply and the opposite ports Y in 
terconnected therethrough with the exhaust ex 
cept that the ports Y of the water valve cylinders 
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have been exhausted through the check valves 
03, O4 instead of through the valve chest by 

the operation of the water level control mecha 
nism heretofore described. 

Valve 5, which was manually closed after 
the completion of the Washing of the previous 
batch of articles preparatory to their removal 
from the machine, is now opened and the piston 
6 in cylinder 6, and hence frame 2, begin 

their reciprocation in timed relation with the 
reversal of air flow through pipes 2, 3 effected 
by the alternating valve , and as each recipro 
cation brings a new rod in belt 39 into registry 
with the lower ends of the valve stems in Valve 
chest 30, after two such reciprocations from the 

... position shown in Fig. 1, roller 3 will be brought 
into engagement with its corresponding valve to 
raise its stem and thus exhaust the air from 
port X of cylinder C and admit it into port Y 
thereof to open cold water valve. 
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As the air is thus admitted into the port Y of 
the cylinder C, some of this air. flows into cylin 
der 95 to retract trigger 93, permitting the air 
admitted to cylinder ID through its port X, as a 
result of its slide valve being in neutral position, 
to force dump valve 90 to closed position concur 
rently as or just before the water begins to enter 
the drum from header 80 following opening of 
valve C: . . . 
Upon the next return of frame 20, and -re 

setting bar 45, the slide valve controlling the 
cylinder C is returned to neutral position, but as 
check valve OO in the pipe leading to port Y of 
cylinder C prevents exhaustion of the air therein 
from above its piston, the cold water valve is not 
correspondingly closed. 
After two further reciprocations of the frame, 

roller 37 is brought into engagement with the 
proper slide valve to effect the opening of the 
hot water valve 3 in a similar manner, and this 
valve is likewise maintained in open position after 
restoration of its slide valve to neutral. Cold and 
hot water are thus admitted to header 80 and 
continue to flow through it and into the drum W. 
When the water in the drum has reached the 
desired level, head 08 on the float rod which 
has been gradually rising, swings lever 5 on its 
pivot to open valves fo3, 04 thereby exhausting 
the air from cylinders C and H through their 
ports Y. Meanwhile, however, the slide valves 
controlling these cylinders have been returned 
to neutral by the resetting bar, so that air can 
now pass into the other ends of these cylinders 
through their ports X to withdraw the valve 
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6 
opening cams on their piston rods and allow the 
Spring pressed Water valves 7, 73 to close. 

Prior to this operation, however, and during 
the admission of the water into the drum, a soap 
pump cylinder slide valve in the valve chest is 
actuat?d by a suitably positioned roller (not 
shown) on the belt to discharge a quantity of 
Soap from Soap pump 75 into the Water stream 
flowing in the header, and hence into the drum, 
the quantity being controlled by previous setting 
of the collar f42 on the rod above the piston of 
cylinder S. 

Simultaneously with the exhaustion of cylin 
ders C and H through check valves 03, O4 to 
close the water valves as just described, cylinders 
95, 96 are also exhausted and permit the trigger 
93 to return to position for engagement with stop 
92 under the influence of its actuating springs. 
A suitable number of rods in belt 39, succes 

sively brought into registry with valve chest 30 
after the soap is introduced, are devoid of valve 
actuating rollers to assure none of the apparatus 
being thereafter operated until completion of the 
initial washing process, which is therefore carried 
Out in the usual manner. After it has been com 
pleted, however, at the end of a time interval 
determined by Such rods devoid of rollers, a 
properly positioned roller on the belt actuates the 
slide valve controlling the dump valve operating 
cylinder D to open the dump valve and empty 
the drum, and thereafter another slide valve is 
Operated to actuate cylinder I, to rotate shaft fo 
through 90° and move an arm of stop 09' into 
registry with head O8 of the float rod. After a 
suitable time limit has elapsed to permit the 
complete draining of the drum, water is again 
admitted thereinto, with concurrent closing of 
the dump valve, but this time the flow of water 
is stopped at a lower level determined by ad-. 
justment of stop f O9' while a smaller charge of 
Soap, from the pump 7.6 actuated by cylinder S2, 
is also introduced and the second washing then 
aCCOmplished, during which none of the valves 
in valve chest 30 is actuated. 

In a similar manner, depending on the post 
tioning of rollers 37 on belt 39, rinsing with plain 
water is next effected and charges of bleach, sour 
and bluing are individually introduced into the 
respective bodies of water successively used there 
for when and as desired. These various opera 
tions are controlled so as to proceed at predeter 
mined time intervals in accordance with the spac 
ing of the valve actuating rollers on belt 39, and 
when, for example, the alternating valve re 
verses the air flow every thirty seconds, a new 
rod 38 is brought into registry with valve chest 30 
and into position for actuation of a slide valve by 
a roller thereon once each minute; the timing of 
the several operations thus may readily be ef 
fected by spacing each roller on a rod in the belt 
a number of rods away from the rod carrying 
the preceding roller corresponding to the number 
of minutes which it is desired to have intervene 
between the operations they respectively bring 
about. Under the conditions just stated, the ap 
paratus may preferably be arranged so that the 

, frame 20 of the master control requires about five 
Seconds to move from one limit position to the 

70 
other, thus giving a dwell of about twenty-five 
seconds at both ends of its travel. 

It is thus evident that a washing machine con 
trolled by mechanism constructed in accordance 
with my invention as herein described will per 
form the entire Washing cycle automatically, after 
introduction of the articles to be Washed and 

high level; 

master control piston, the positioning of the sev 
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starting of the agitator motor, without attention 
from an operative from the time the control mech 
anism is set in operation by opening valve 5 
until the final bluing water or other final bath 
has been drained from the drum; valve 5 is then 5 
closed, if desired by suitable automatic means 
(not shown), and the agitator, motor stopped 
until the clean articles have been removed and 
replaced by another batch of Soiled articles. 
Valve f5, of course, interrupts only the operation 
of the single control mechanism actuated by the 
air directed through pipes 2, 3, so that other 
machines, control mechanisms for which are ac 
tuated by the air directed through pipes 2', 3' 
and 2’, 3’ respectively can operate concur 
rently and automatically in like manner, as each 
has a control valve corresponding to valve. 5 
which permits their operating cycles to be inde 
pendently started and stopped without affecting 
the operation of others. Thus, through the use 2 
Of my inventions a single operative may easily 
take care of a battery of machines, introducing a 
batch of articles into one and starting its cycle, 
then moving on to the next machine, and so on, 
while the operation of those already working is 2 
being automatically carried out by their respec 
tive control mechanisms. 
The distinct savings in labor costs, improve 

ments in Operation and other advantages thereby 
possible will be readily appreciated when it is con- 3 
sidered that a usual washing cycle for white arti 
cles in a single washing machine includes the foll 
lowing steps, each of which is followed after a 
Suitable time interval and before its succeeding 
step by the dumping of the fluid contents of the 
machine: 

1. Introduction of hot and cold water-high 
level-and Soap (large quantity); 

2. Introduction of hot water-low level-and 
Soap (Small quantity) ; V 

3. Same as 2; 
4. Introduction of hot water-low level-and 

bleaching agent; 
5-8. Four successive rinsings with hot water 

3 

9. Rinsing with hot and cold water-high level; 
10. Introduction of cold water-low level-and 

'Sour' solution; 
11. Introduction of cold water-high level 

and bluing. 5 
As each of these steps when performed manu 

ally requires careful attention on the part of an 
operative in order that the proper quantities of 
the several fluids be introduced at the proper 
times, and as they are required to be performed 5 
at varying time intervals of from about two or 
three minutes to about eight or ten minutes, it is 
apparent that a single operative cannot satisfac 
torily and efficiently perform all these steps by 
hand even in one machine with the care required 6 
for best results, particularly if he also has to in 
troduce and remove the articles being washed, 
while when he is required to similarly tend a 
battery of machines the task becomes impossible 
of satisfactory fulfillment. V 
The control mechanism of my invention, how 

ever, is positive in its action and accurate in its 
control of the quantities of the several fluids in 
troduced at various times into the machine and 
of the time each is permitted to remain therein, 7 
as determined by the settings of the various con 
trol elements established in advance. Thus, al though the frequency of reciprocation of the 

eral slide valve actuating rollers on the belt and 7 
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the adjustment of the pump actuating cylinder 
gauge collars and of the water level control stops, 
may be altered as desired to conform to particul 
lar operating conditions or to the practice in Vogue 
in each laundry, the possibility of variation in 
any of or all the steps in the cycle through inad 
vertence or mistake is reduced to a minimum if 
not eliminated entirely by the stability of these 
several adjustments, once they have been made, 
until again purposely changed. 
My invention, as noted, has herein been de 

scribed with particular reference to its employ 
ment for the automatic control of a Washing mas 
chine of specific character, and the embodiment 
shown is particularly adapted for actuation by 
compressed air. It will be understood, however, 
that any other suitable actuating fiudd under 
pressure may be utilized if desired, that the in 
vention is equally adapted for controlling ma 
chines other than washing machines, and finally 
that while I have herein shown and described 
with considerable-particularity one embodiment 
of the invention, I do not thereby intend or desire 
to limit or confine myself thereto, as changes and 
modifications in the form, structure and arrange 
ment of the various instrumentalities employed 
in putting it into practice will readily Occur to 
those skilled in the art and may be made Without 
departing from the spirit and scope of the inven 
tion as defined in the appended claims. 

Having thus described my invention, I claim. 
and desire to protect by Letters Patent of the 
United States: 

1. In apparatus of the class described, a plu 
rality of associated fluid control valves, actuating 
means therefor comprising an endless flexible belt, 
a shaft adapted to support the belt adjacent the 
valves, means operable to move the shaft and belt. 
toWard and away from the valves and means car 
ried by the belt adapted to selectively move the 
valves in one direction during movement of the 
shaft toward the valves, means operative during 
movement of the shaft away from the valves to 
effect partial rotation of the shaft and other 
means operative simultaneously therewith to move 
in the other direction the valves previously moved 
by Said actuating means. 

2. In apparatus of the class described, a plu 
rality of independently operable valves and con 
trol means therefor comprising means movable 
toward and away from the valves for selectively 
actuating said valves in predetermined time rela 
tion, and means operable to periodically move the 
valve actuating means comprising a cylinder, a 
piston slidable therein and interconnected with 
the valve actuating means, means for delivering 
a fluid under pressure to the cylinder, and means 
operable to admit said fluid alternately to each 
end of the cylinder while exhausting it from the 
other end thereof. w 

3. In apparatus of the class described, a plural 
ity of independently operable control valves ar 
ranged in substantial alignment, means for pro 
viding a fluid under pressure Supplying all of 
said valves, an endless belt comprising a plural 
ity of rods disposed substantially parallel to said 
valves, means for periodically moving the belt 
toward and away from the valves, and means 
carried by certain of said rods respectively 
adapted to move a corresponding valve in One 
direction during movement of the belt toward 
the valves. 

4. In apparatus of the class described, a plu 
rality of independently operable control valves 
arranged in substantial alignment, means for pro 

? 
viding a fluid under pressure supplying all said 
valves, an endless belt comprising a plurality of 
rods disposed substantially parallel to said valves, 
means for periodically moving the belt toward 
and away from the valves, means carried by cer 
tain of said rods respectively adapted to move 
a corresponding Valve in One direction during 
movement of the belt toward the valves, and 
means operative to move all the previously moved 
valves in the opposite direction during movement 
Of the belt away from the valves. 

5. In machine control mechanism of the class 
described, a cylinder, a fluid actuated driving 
piston slidable therein, a pump cylinder, a pump 
piston in the pump cylinder, means interconnect 
ing the pump piston with the driving piston to 
actuate the former therefrom, a header adapted 
to conduct water to the machine, a discharge 
nozzle extending from the pump cylinder into 
Said header, and a check valve in said nozzlehav 
ing surfaces from the edges of which fluid from 
the pump cylinder is discharged into the header, 
Said Surfaces being exposed to contact with Water 
flowing through the header. 

6. Apparatus of the class described comprising 
a drum adapted to contain a liquid, means for 
Supplying thereto a liquid under pressure, means 
for introducing the liquid into the drum compris 
ing a valve and means including a cylinder and 
a fluid actuated piston slidable therein operable : 
to open and close said valve, a dump valve for 
discharging the liquid from the drum, a second 
cylinder and a fluid actuated piston slidable 
therein operable to open and close the dump 
valve, means operable to hold the dump valve in 3 
open position against the influence of its actuat 
ing piston, a third cylinder and a fluid actuated 
piston slidable therein operable to actuate Said 
dump, valve holding means, and a fluid conduit 
interconnecting the first and third cylinders to 
thereby actuate the pistons in the latter when 
fluid pressure is admitted to the first cylinder to 
actuate the piston therein in one direction. 

7. Apparatus of the class described comprising 
a drum adapted to contain a liquid, means for 
Supplying thereto a liquid under pressure, means 
for introducing the liquid into the drum compris 
ing a valve and means including a cylinder and 
a fluid actuated piston slidable therein operable. 
to open and close said valve, a dump valve for dis 
charging the liquid from the drum, a second cyl 
inder and a fluid actuated piston slidable therein 
operable to open and close the dump valve, means 
operable to hold the dump valve in open position 
against the influence of its actuating piston, a 
third cylinder and a fluid actuated piston slid 
able therein Operable to actuate said dump valve 
holding means, a fluid conduit interconnecting 
the first and third cylinders to thereby actuate 
the pistons in the latter when fluid pressure is 
admitted to the first cylinder to actuate the pis 
ton therein in one direction, and means respon 
sive to the level of liquid in the drum operative 
when a predetermined level therein has been 

... reached to exhaust said fluid pressure from the 
first and third cylinders. 

8. In apparatus of the class described, a tank, 
a valved conduit for admitting fluid thereto, a 
float in the tank, a rod actuated by the float, an 
axially movable shaft disposed adjacent the rod, 
a plurality of arms carried by the shaft respec 
tively adapted for disposition in the path of the 
rod for engagement thereby to move the shaft 
axially in correspondence with movements of the 
float in the tank, means operable to rotate the 
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S 
shaft about its axis to thereby selectively move 
Said arms into position for engagement by the 
rod, and means disposed in the path of the shaft 
? engagement thereby operative to actuate the 
W8We 

9. In apparatus of the class described, a tank, 
a valve conduit for admitting fluid thereto, a float 
in the tank, a rod actuated by the float, an 
axially movable shaft disposed adjacent the rod, 
a plurality of arms carried by the shaft re 
spectively adapted for disposition in the path of 
the rod for engagement thereby to move the 
shaft axially in correspondence with movements 
of the float in the tank, means operable to rotate 
the shaft about its axis to thereby selectively 
move said arms into position for engagement 
with the rod comprising a sleeve, means for 
holding the shaft in slidable non-rotatable rela 
tion thereto, a ratchet wheel secured to the sleeve, 
a Spring pressed detent adapted to engage said 
ratchet wheel to move it through a partial revolu 
tion when the detent is moved in one direction, 
fluid actuated means for reciprocating the detent. 

10. In a washing machine comprising a drum. 
having an outlet port and an inlet port and a 
dump valve controlling the former, a header com 
municating with the inlet port, a water main com 
municating with the header, a water valve con 
trolling the main, means for actuating the Water 
valve, fluid actuated means for opening and 
closing the dump valve, and means controlled by 
fluid under pressure supplied to the water valve 
actuating means for holding the dump Valve, Open 
against the influence of its operating means and 
operative to release the dump valve when the 
water valve is opened by its actuating means. 

11. In combination with a machine designed 
for cyclic operation embodying a receptacle and 
a dump valve therefor, a control system operable 
to effect sequential introduction of different liq-. 
uids to said receptacle and to open and close the 
dump valve at periodic intervals in the cycle 
comprising a fluid pressure line, an alternating 
valve therein, conduits extending from the alter 
nating valve, means for operating the valve to 
effect periodic reversals of the direction of flow 
of fluid in the conduits, a master control unit 
having an operating cylinder and a piston therein, 
the conduits being connected to the cylinder on 
opposite sides of the piston, (a ported valve chest, 
means for supplying fluid under pressure thereto, 
a plurality of slide valves in said chest constrolling. 
the flow of said fluid through the valve chest ports, 
means for selectively moving said valves in One 
direction and means for thereafter moving all the 
previously moved valves simultaneously in the 
opposite direction in conformity with the move 
ments of said operating piston, a plurality of oper 
ating cylinders each connected with the ports con 
trolled by a corresponding slide valve and each 
having a piston reciprocable by the last men 
tioned fluid as directed to the opposite ends of 
the cylinder by the movement of its slide valve, 
means actuated by the piston of one of the 
operating cylinders for opening and closing the 
dump valve, a valve controlling the passage of 
one liquid to the receptacle, means associated 
with another of said operating cylinders for 
actuating said valve, and a pump cylinder as 
sociated with still another of said operating cyl 
inders for discharging another liquid into said 
receptacle. 

12. In combination with a machine designed 
for cyclic operation embodying a receptacle and 
a dump valve therefor, control means operative 

another liquid into the receptacle, in correspond 
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to automatically introduce a plurality of different 
liquids into said receptacle in periodic sequence 
during the cycle and to open and close the dump 
Valve in timed relation to the introduction of the 
liquids comprising means for providing fiuid un- 5 
der pressure, a master control unit having a. 
cylinder and a piston movable therein, conduits 
connecting said fluid providing means with the 
opposite ends of the cylinder, a valve for con 
trolling the flow of fluid through the conduits, 
and means for operating the valve so as to re 
verse the flow of fluid therein periodically, said 
master control unit also comprising a valve chest, 
a plurality of slide valves disposed therein, means 
for selectively moving said valves in one direction 
when the piston moves relatively to the cylinder 
in a like direction, and means for returning all 
the previously moved values to initial position 
when the piston moves in the opposite direction 
relatively to the cylinder, a plurality of oper 
ating cylinders, connections between each oper 
ating cylinder and One of the slide valves, means 
for introducing fluid under pressure to the valve 
chest for passage through the slide valves to said 
connections, a valve controlling the flow of One 
liquid to the receptacle, means actuated by one 
operating cylinder for opening said liquid con 
trolling valve upon the initial movement of the 
slide valve controlling such cylinder, a pump 

O 

15 

20 

actuated by another operating cylinder adapted 30 
to discharge another liquid into said receptacle 
upon initial movement of the slide valve control 
ling such pump actuating operating cylinder, a 
third operating cylinder, and means actuated by 
said third cylinder for opening and closing the 
dump valve in correspondence with the initial 
and return movements of the slide valve Con 
trolling such cylinder. 

13. In combination with a machine designed 
for cyclic operation embodying a receptacle and 
a dump valve therefor, a plurality of operating 
cylinders each having a movable piston, means 
actuated by one cylinder for opening and closing 
the dump valve in correspondence with move 
ment of its piston, means actuated by another 4 
cylinder for discharging a liquid into the recep 
tacle in correspondence with the movements of 
its piston, and means actuated by a third cylinder 
for controlling a valve regulating the discharge of 

ence with the movements of its piston, a valve 
chest, means for supplying fluid under pressure 
thereto, connections from the opposite ends of 
each operating cylinder to the chest, a plurality 
of valves in the chest respectively movable to re 
verse the flow of fluid from the chest through 
Said connections to the respective operating cyl 
inders, means for selectively moving the valves in 
one direction and for returning all the valves in 
the other direction comprising a piston and a 
cylinder, a fluid pressure line, a reversing valve 
in said line, connections between said valve and 
the opposite ends of the cylinder, and means for 
actuating the valve to periodically reverse the 
flow of fluid from the line through said con 
nections. 

14. In combination with a machine designed for 
cyclic operation embodying a receptacle and a 
dump valve therefor, a plurality of operating 
cylinders each having a piston reciprocable there 
in, means actuated by one cylinder for opening 
and closing the dump valve in correspondence 
with the movements of its piston, a pump actuated 
by a second cylinder for discharging a liquid into 
the receptacle in accordance with the movements 
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of its piston, means respectively actuated by ad 
ditional cylinders for controlling the admission 
of other liquids to the receptacle in accordance 
with the movements of their respective pistons, a 
master unit comprising a valve chest, connections 
from the opposite ends of each cylinder to the 
valve chest, means for admitting fluid under pres 
sure to the chest, a plurality of slide valves in the 
chest respectively operable to reverse the flow of 
fluid from the chest to each of the operating cyl 
inders, means for selectively moving said valves 
from a position in which said fluid is flowing to 
the respective operating cylinders through one 
set of connections to a position in which it is 

flowing to them through the other set of con 
nections, means for returning each slide valve 
to initial position within a predetermined time 
interval after its aforesaid selective movement 
therefrom, and means for actuating said side 
valve moving means comprising a cylinder and a 
piston therein, a fluid pressure line, a reversing 
valve interposed in said line, conduits extending 
from the reversing valve to the opposite ends of 
the cylinder, and means for actuating the valve 
to effect periodic reversal of the direction of flow 
of the fluid through the conduits. 
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