
March 7, 1961 C. J. DEUTSCH 2,973,718 
FLUID MIXING DEWICE 

Filed April 3, 1957 

R 
SEKREEKA-3 N 

36-H N Q FSNITÀ NN), NÀSSIKKSINSRN 

ENTE 2 3 

24 

| 7 

2 N 

KSINS Ø Kwwwwwww. 

IN DIÉ KONNÈ 

XXXXXXXXXXXXXXXXXX 

8XXXXXXXXXXXXX) 8XXXX XXXXXXXXXXXXXXXXXY 

22 

INVENTOR. 
CARL U. DEUTSCH 

ºver-, C--- 
33 - 34 ATTORNEY 

    

  

    

  

    

  

  

    

  

    

  

  



United States Patent Office 2,973,718 
Patented Mar. 7, 1961 

2,973,718 
FLUID MIXING DEVICE 
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This invention, relates to improvements in a fluid mix 
ing device, and more particularly to an improved mech 
anism, for selectively combining various liquids with a 
stream of water or other fluid. 

It is an important object of this invention torprovide 
an improved assembly which would permit a detergent 
or a chlorine fluid to be mixed simultaneously or sep 
arately in predetermined quântities with a stream - of 
water. W 

Another important objectiveis achieved in the arrange 
ment of. valve pins. relative to the liquid induction pas 
sages formed in the mixer body, and in the arrange 
ment of the. openings of such induction passages relative 
to each other and to the primary passage to realizean 
efficient mixing, device, that positively controls the pre 
determined quantities of liquids combined with the water 
flow. . . . 

Other important advantages * are realized by the pro 
vision of an air. induction passage in the mixer body 
that communicates with the primary passage to control 
the suçtion pressure and hence, control the rate of liquid 
flow through the liquid induction passages. The ar 
rangement of the air induction passage and its opening 
relative to the primary passage and to the openings of 
the liquid induction passages affords an effective control 
over the liquid flows through such, passages. M 

Still another important object is achieved by the pro 
vision of an improved restricter means i ini, at least one 
of the liquid induction passages to control º with even 
greater: precision the rate of liquid flow of at least one 
of the liquids utilized, the restrictor, means being-pref 
erably used in the chlorine line. 
Yet another important object is realized in providing 

a mixing unit of the multiple fluid mixing type" that is 
simple and durable in construction, relatively inexpensive 
to manufacture, efficient in operation, and whichr can be 
readily assembled and used. 
The i foregoing and numerous other i objects and ad 

vantages of the invention will more clearly appear: from 
the following detailed description of a preferred em 
bodiment, particularly when considered in connection 
with the accompanying drawing, in which: 
* Fig.1 is a front elevational view of a preferred *em 
bodiment of the invention, showing the fluid mixing de 
vice attached to a faucet and connected to sources of 
other i liquids to be selectively introduced into the water 
flow; - : , 

Fig. 2 is an enlarged vertical sectional view showing 
in detail the structure of the improved fluid mixing device, 
the valve pins, being disposed in the closed position; * 

Fig. 3 is a view in cross: section as seen along line 
3- -3 of Fig. 2 with the valve pins being illustrated in 
the open position; * * 

Fig.4. is a view partly in cross section as seen along 
staggeredt line 4-4 of Fig. 3, and 

Fig. 5 is a plan view. of the perforated disc "utilized 
in the nozzle structure., . M 

Referring, now" by characters of reference to the draw 
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ing, and first to Fig. 1, in which it is illustrated that the 
improved fluid mixing, device generally indicated at i 10 
is attached to a conventional type faucet referred to at 
11 and operatively connected by tubing 12 to a detergent 
reservoir 13 and to a chlorine reservoir. 14. . . 
The fiuid mixing device" includes a body 5 through 

which a primary passage 16 is formed. The body i 15 
is formed at the upper portion of primary - passage 6 
to provide an internally, threaded socket 17. A pair of 
washers 209 is, disposed in socket 17, and a cone-shaped 
washer 21 seats on washers 20. Threadably fixed - to 
mixer body 15 in socket 17 is a screw threaded coupling 
22 that includes an upwardly tapered wall 23 engaging 
cone-shaped washer 21, the washers 20 and 2Í, cooperat 
ing. with coupling 22 to provide an effective seal. The 
coupling. 22 is internally threaded at its upper, portion 
to facilitate attachmentº to a faucet; and a plurality...' of 
set screws 24 are carried by coupling 22 to anchor se 
curely the coupling to such faucet. 
The primary - passage , 16 includes a highly restricted 

orifice or portion 25 through which the water from the 
faucet, must pass at greatly increased velocity, and in 
cludes an immediately: adjacent portion 26 that is slightly 
larger, than restricted portion:25 and , yet relatively re 
stricted in i size compared to the entrance and - exit of 
the primary passage 16. It will be i seen that the re 
stricted portions. 25 land’’ 26: form a venturi i tube : which 
has an, area of great pressure, reduction immediately ad 
jacent, the restricted' orifice 25. . - 
The lower portion of mixer body 15 is provided with 

an externally threaded extension 27 on which is: mount 
eda nozzle 30. Seated and’retained by a lower-inturned 
flange 31 of nozzle 30 is a pair of, washers 32* on which 
is carried a water breakup means consisting of a circular 
disc 33 having a plurality of circular apertures 34 formed 
in its peripheral margin through which the water flows 
after leaving the primary passage 16 formed in mixer 
body 15. * The perforated i disc structure 33 - is. perhaps 
best shown in Fig. 5. Another washer 35. is disposed be 
tween disc 33 , and the lower extension i 27 of body 15. 
When the nozzle 30 is threadedly attached to body. ex 
tension 27 and tightened, the washers 32-and- 35 provide 
an effective seal. 
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. A pair of liquid induction passages i 36 and 37 are-pro 
vided in mixer body 15 in communication with the re 
stricted portions 25 and 26 of the primary passage, the 
liquid induction passages 36 and 37 having outlet openings 
40-located at the same level just below restricted portion 
25 and on opposite sides of the primary passage in 180 
degree relation. The º outlet of induction passage 36 is 
operatively connected to a hose connector 41 threadedly 
attached to one side of mixer body 15, and the outlet 
of liquid induction passage 37 is operatively connected 
to a hose connector. 42 threadedly attached to the oppo 
site side of mixer body 15. The hoses 12 are to be con 
nected to connectors 41 and 42 and serve to connect the 
detergent reservoir i3 with, liquid induction passage 36 
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and to connect the chlorine reservoir. 14 with liquid in 
duction passage 37. » 
A restrictor 43. is provided internally of hose: connector 

42 in order to realize a more precise control of the 
chlorine. flow, to the fluid mixing device. This restrictor 
43 consists, of a threaded plug which grips the smooth 
internal wall of hose connector 42. The chlorine in 
passing through hose connector 42 must pass around the 
restrictor. plug 43 in a spiral direction as determined by 
the threaded grooves, and then passes into the liquid 
induction passage 37. . . - 

Formed. transversely through mixer body 15 in parallel 
relation on opposite sides of the primary passage 26 is a 
pair of valve bores i 44 and 45. Valve bore i 44 extends 
through and communicates with liquid induction passage 
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36, and valve bore 45 extends through and communi 
cates with liquid induction passage 37. 
A pair of valve pins 46 and 47 are slidably mounted 

and carried in valve bores 44 and 45, the pins 46-47 
being of a length that exceeds the width of mixer body 
15. The ends of pins 46-47 are provided with head 
portions 50 which abut opposite sides of mixer body 15 
and determine the range of slidable movement of Such 
pins 46—47. It will be particularly noted that pins 46 
47 are arranged in parallel relation on opposite sides of 
the primary passage 16. 
Valve pin 46 is provided with a reduced portion 5 

that provides a peripheral groove 52 that is aligned with 
liquid induction passage 36 when pin 46 is disposed in 
one limit of its range of movement as indicated in Fig. 3. 
Similarly valve pin 47 is provided with a reduced porticin 
53 that provides a peripheral groove 54 that is aligned 
with liquid induction passage 37 when the pin 47 is 
silidably moved to one limit of its range of movement as 
indicated in Fig. 3. When the valve pins 46-47 are 
disposed in the positions above indicated, primary passage 
16 is placed in communication with the liquid reservoirs 
13 and 14 through the respective liquid induction pas 
sages and hose connections. When valve pins 46-47 are 
moved to the other limit, the peripheral grooves 52 and 
54 are moved out of alignment with the liquid induction 
passages 36 and 37, and hence the pins close such pas 
sages as indicated in Fig. 2. 

Each valve pin 46-47 is provided with a friction ring 
55 that frictionally engages the wall of mixer body 15 
forming each valve bores 44—45, and serves to stay the 
valve pin in any adjusted position within its range of 
movement. 
An air induction passage 56 is formed in mixer body 

15, the passage 56 having an inlet communicating with 
the atmosphere and having an outlet opening 57 com 
municating with the restricted portions 25 and 26. The 
outlet opening 57 is particularly located at the same level 
as outlet openings 40 of liquid induction passages 36 and 
37" and spaced equidistantly in 90 degree relation to such 
passage openings 40. 
Formed in mixer body 15 so as to communicate with 

air induction passage 56 is an internally threaded socket 
60. A threaded valve pin 61 is adjustably mounted and 
secured in socket 60, and includes a tapered end portion 
62 adapted to interfit a valve seat provided in the through 
port 57 so as to open and close Such port. Located in 
socket 60 and engaging valve pin 61 is a compression 
spring 63 that tends to urge the valve pin outwardly to 
exerta frictional pressure upon the threads of valve pin 
and socket which serve to prevent unintentional or un 
wanted rotation of the valve pin 6. 

It will be readily seen that when the valve pin 61 is 
moved inwardly so that it completely closes the through 
port 57, the suction pressure in restricted portions 25 
26 created by the venturi action will operate to induce 
liquid flow through either or both of the liquid induction 
passages 36-37, when the valve pins 46-47 are slidably 
adjusted to open these passages. However, when the 
valve pin 61 is adjusted so that a quantity of air enters 
through port 57 then the suction pressure is reduced in 
restricted portions 25 and 26 to an extent to reduce pro 
portionately the rate of liquid flow through induction 
passages 36-37. Thus it is seen that valve pin 6 i pro 
vides a ready adjustment for the amount of liquid which 
is allowed to flow into the mixer. The particular arrange 
ment and location of the air induction passage opening 
57 relative to the liquid induction passage openings 40 
result in obtaining more effective control over the liquid 
flow through such liquid induction passages 36-37, by 
adjustment of valve pin 61. X 

It is thought that the function and operation of the 
fluid mixing device has become fully apparent from the 
foregoing detailed description of parts and assembly, but 
for completeness of disclosure such operation will be 
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4 
described briefly assuming the mixer to be attached to 
the faucet 11 and operatively connected to the detergent 
and chlorine reservoirs 13-14 as shown in Fig. 1. 

First, the valve pin 61 is adjusted to regulate the suc 
tion pressure in restricted portions 25—26 so that a pre 
determined quantity of liquid will flow through liquid 
induction passages 36-37 when opened. 
Assume that in the initial stage the valve pins 36-37 

are disposed in the opposite position from that shown in 
Fig. 3 so that the liquid induction passages 36-37 are 
closed as illustrated in Fig. 2. Then the faucet is opened 
and a stream of water passes through the primary pas 
sage 16. In some fields of use it is desired only to intro 
duce a supply of detergent. In this case, valve pin 46 
is slidably adjusted to open liquid induction passage 36. 
As previously described, the suction pressure of reduced 
portions 25 and 26 causes a quantity of detergent to flow 
through passage 36 and into the stream of water. In 
still other fields of use it is desired to introduce a supply 
of chlorine into the water stream simultaneously with 
the detergent. In this case, the valve pin 47 is slidably 
adjusted to open liquid induction passage 37 which per 
mits a quantity of chlorine to flow into the water stream. 
It is apparent that detergent and chlorine can be intro 
duced into the water stream in the primary passage 
either separately or simultaneously and that the quantity 
of such liquids can be readily determined by opening and 
closing the liquid induction passages 36—37 by the ready 
manipulation of valve pins 46-47. 
Although the invention has been described by making 

detailed reference to a single preferred embodiment, such 
detail is to be understood in an instructive, rather than 
in any restrictive sense, many variants being possible 
within the scope of the claims hereunto appended. 

I claim: 
1. A fluid mixing device comprising a main casing 

including means for attachment to a source of fluid under 
pressure, said casing being provided with a primary 
passage therethrough having a restricted portion, a pair 
of valve bores extending transversely of said casing in 
parallel relation on opposite sides of said primary passage, 
a first liquid induction passage communicating with one 
of said bores and said restricted portion, a second liquid 
induction passage communicating with the other said 
bore and said restricted portion, said liquid induction 
passages having outlet openings into said primary passage 
arranged at the same level and at 180 degree relation, 
a valve pin slidably mounted in each said bore, - the 
valve pins being arranged in parallel relation om opposite 
sides of said primary passage, said valve pins having a 
length - exceeding the width of said casing, and having 
head portions at each end to determine the range of 
slidable movement of said pins, each pin being provided 
with a reduced portion alignable in one position with 
its respective liquid induction passage to permit liquid 
flow therethrough, said pins closing said liquid induction 
passages in another adjusted position, an air induction 
passage provided in said casing, and having an outlet 
opening to said primary passage at the same level as 
the outlet openings of said liquid induction passages 
yet arranged in 90 degree relation thereto, and valve 
means in said air induction passage to control the mag 
nitude of suction pressure created in the restricted por 
tion by the flow of fluid therethrough. 

2. A fluid mixing device comprising a main casing 
including means for attachment to a source of fluid under 
pressure, said casing being provided with a primary 
passage therethrough having a restricted portion, a pair 
of valve bores extending transversely of said casing on 
opposite sides of said primary passage, a first liquid 
induction passage communicating with one of said bores 
and having an outlet port at one side of said restricted 
portion, a second liquid induction passage communicat 
ing with the other said bore and having an outlet port 
at the opposite side of said restricted portion, and at 



5 
the same level as the outlet port of said first liquid in 
duction passage a valve pin slidably mounted in each of 
said bores, said valve pins having means to open and 
close said liquid induction passages upon slidable ad 
justment of said pins, and an air passage having an outlet 
port at the restricted portion between the outlet ports 
of said liquid induction passages. 

3. A fluid mixing device comprising a main casing in 
cluding means for attachment to a source of fluid under 
pressure, said casing being provided with a primary pas 
sage therethrough having a restricted portion, a pair of 
valve pins slidably mounted in said casing on opposite 
sides of said primary passage, a first liquid induction 
passage having an outlet port communicating with one 
side of said restricted portion, one of said valve pins 
having means for opening and closing said first induction 
passage, a second liquid induction passage having an 
outlet port communicating with the opposite side of said 
restricted portion, and at the same level as the outlet 
port of said first liquid induction passage the other valve 
pin having means for opening and closing said second 
induction passage, an air induction passage having an 
outlet port communicating with said restricted portion 
between the outlet ports of said liquid induction passages 
and at the same level, valve means in said air induction 
passage to control the suction created in said restricted 
portion by the passage of fluid therethrough. 

4. A fluid mixing device comprising a main casing in 
cluding means for attachment to a source of fluid under 
pressure, said casing being provided with a primary pas 
sage therethrough having a restricted portion, a pair of 
valve bores extending transversely of said casing on op 
posite sides of said primary passage, a first liquid induc 
tion passage communicating with one said bore and said 
restricted portion, a second liquid induction passage 
communicating with the other said; bore and said re 
stricted portion, a valve pin slidably mounted in each 
said valve bore and including, means to open and close 
its respective liquid induction passage, said liquid induc 
tion passages having outlet openings into the primary 
passage arranged in 180 degree relation, an air induction 
passage in said casing communicating with said restricted 
portion at the same level as said liquid induction passage 
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outlet openings and arranged at 90 degree relation there 
to, and valve means in said air induction passage to con 
trol the suction created in said restricted portion by the 
passage of fluid therethrough. 

5. A fluid mixing device comprising a main casing in 
cluding means for attachment to a source of fluid under 
pressure, said casing being provided with a primary pas 
sage therethrough having a restricted portion, a first 
liquid induction passage having an outlet port communi 
cating with one side of said restricted portion, valve 
means in said first liquid induction passage for opening 
and closing said passage, a second liquid induction pas 
sage having an outlet port communicating with the op 
posite side of said restricted portion and at the same . 
level as the outlet port of said first liquid induction pas 
sage, a valve means in said second liquid induction pas 
sage for opening and closing said passage, and an air pas 
sage having an outlet port communicating with said re 
stricted portion between the outlet ports of said liquid 
induction passages and at the same level. W 
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