
3,003,703 Oct. 10, 1961 c. w. LAMBTON 

DEVICE FOR DELIVERING LIQUID MIXTURES 

4 Sheets-Sheet 1 Filed March 20, 1959 



Oct. 10, 1961 c. w. LAMBTQN 3,003,703 
DEVICE FOR DELIVERING LIQUID MIXTURES 

Filed March 20, 1959 4 Sheets-Sheet 2 



Oct. 10, 1961 c. w. LAMBTON 3,003,703 
DEVICE FOR DELIVERING LIQUID MIXTURES 

Filed March 20, 1959 4 Sheets-Sheet 3 

2;; E26’ 

‘0%! 29 
ii“ 26 

J J 51% 
54 'n 37 
25 49 40 
50 r 3.9 

44} I 36’ 
A’? a _ 5/ 

,054 I “3 55 36 
\ 

\\ 56 , 
\ ,1,’ .~ ___j \ 1/6’ 7 

1/4 — 1/3 | J06 
_ '- if I /09 \ 

1/0 F 5;’ 10% m5 7 .5 /06' mm '1” W 

5“ W 5. Wk 



Oct. 10, 1961 c. w. LAMBTON 3,003,703 
DEVICE FOR DELIVERING LIQUID MIXTURES 

Filed March 20, 1959 4 Sheets-Sheet 4 

uh 
I. sill”; 

I 

MW SM“ 
aw 



United States Patent 0 
1 
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Charles William Lambton, Mortimer, England 
Filed Mar. 20, 1959, Ser. No. 800,711 

Claims priority, application Great Britain Sept. 29, 1958 
17 Claims. (Cl. 239-309) 

This invention relates to a device for 
mixtures. 
The invention has for one object to provide a device 

of simple construction, adapted to be ?tted into a Water 
or other liquid supply, which can be used to introduce 
into such supply a quantity of perfume, soap, detergent, 
deodorant, antiseptic or other chemical substance as de 
sired by the user so as to form a solution thereof in the 
liquid supply, but which at the same time does not inter 
fere with the normal supply of the liquid when the mix 
ture is not required. 
To this end the present invention consists broadly in 

a mixing device for delivering liquid mixtures or solutions 
comprising a housing having inlet and outlet openings for 
the liquid, at least one restricted passage for the ?ow of 
liquid between said inlet and outlet openings and a suc 
tion passage communicating with said restricted passage 
through which the substance to be mixed with the liquid 
is delivered to the restricted passage by the suction e?Eect 
created by the ?ow of liquid through the said restricted 
passage and means for holding at least one capsule ?lled 
with the substance to be mixed with the liquid in rela 
tion to piercing means for puncturing the wall of the 
capsule to permit discharge of the contents from said 
capsule to the suction passage. 
To facilitate the discharge of the capsule contents the 

capsule wall is pierced so that the interior of the same 
is opened to atmosphere in addition to the puncturing 
provided for permitting discharge of the contents. For 
this purpose, the piercing means may consist for example 
of an elongated member having a pointed or sharpened 
end and a slot extending longitudinally thereof, the mem 
ber being of such length that the same extends completely 
through the capsule when pierced so that the longitudinal 
slot provides an inlet on one side of the capsule for the 
ingress of air and an outlet on the opposite side of the 
capsule for the discharge of the capsule contents. The 
capsule contents are discharged into a well with which 
the suction passage is connected, the discharged sub 
stance being withdrawn from the well through the suc 
tion passage for delivery to the restricted passage. 
The capsules for use with the mixing device of the 

present invention are made of a material which can easily 
be punctured for example by pressing the piercing means 
against the capsule wall. The capsules may therefore ad 
vantageously be made of gelatine, synthetic plastic mate 
rial or alginate material and may be spherical or of any 
other desired shape. 

Preferably heat insulating means are provided between 
the capsule holding means and the housing so that if the 
device is subject to heating by the passage of a heated 
liquid therethrough heating of the capsules is prevented. 
For example, if the device is used as a bath spray and 
the capsules are made of a material of comparatively 
low melting point, e.g. gelatine, melting of the capsule 
would in all probability occur as a result of the heat con 
ducted from the housing to the capsule holding means. 
This may as stated be prevented by the provision of heat 
insulating means between the housing and capsule hold 
ing means or alternatively the said holding means can 
be made of a material which is a poor conductor of heat. 
The capsule holding means may be constructed as a 

magazine which can be “loaded” with a number of cap 
sules, the capsules being positionable one or more at a 

delivering liquid 

15 

20 

25 

30 

35 

45 

50 

55 

60 

85 

70 

3,003,703 
Patented Oct. 10, 1961 

2 
time in register with the piercing means in readiness for 
puncturing when mixing is required, emptied capsules 
being subsequently removed and discarded. The magazine 
may be constructed to hold a number of capsules in 
spaced relationship and be mounted so as to be movable 
to bring one or more capsules at a time into register 
with the piercing means. Alternatively the magazine may 
consist of a container for holding a number of capsules, 
the container having a controllable discharge outlet 
through which a capsule or capsules can be delivered to 
the capsule holding means. 

Preferably the capsule holding means is constructed so 
that the capsules simply “rest” thereon in which case 
means are provided for preventing dislodgement of the 
capsules during piercing Such means may consist simply 
of an abutment between which and the piercing means 
each capsule is located when in the piercing position, the 
abutment serving to retain the capsule on the holding 
means against the thrust of the piercing means during 
puncturing. 
The device of the present invention is particularly suit 

able for toilet purposes and to this end the outlet of the 
housing is advantageously formed as or provided with a. 
spray nozzle so that the solution or mixture is delivered 
in the form of spray, the inlet opening of the housing 
being suitably adapted for connecting to the Water supply 
of for example, a bath shower, or alternatively the same 
may be adapted for use with a hand spraying unit. 

In mixing devices of the kind above referred to the 
substance to be mixed with the liquid is frequently de 
livered into the mixing device at a pressure lower than 
that of the liquid supply. Accordingly there is the pos 
sibility of a back pressure being created by the liquid 
with the result that mixing is ine?icient if not entirely 
prevented. This is more likely to occur in combined 
mixing and spray devices of the kind in which the sub 
stance to be mixed with the. liquid is drawn into the 
mixing device by suction and the liquid spray is pro 
vided with a nozzle or nozzles which is or are adjustable 
to regulate the spray issuing from the spray nozzles, in 
which case the throttling effect on the liquid when the 
nozzle or nozzles is or are adjusted particularly to give 
a ?ne spray, can result in the creation of the back pres 
sure. 

A further object of the invention is therefore to provide 
certain improvements which permit a liquid spray having 
an adjustable nozzle or nozzles to be used in combina 
tion with the mixing device without the disadvantage re 
ferred to above. _ 

To this end the invention also consists broadly in the 
provision of means for regulating the ?ow of liquid in 
the mixing device simultaneously with and in accordance 
with the regulation or" the ?ow of liquid through the ad 
justable nozzle or nozzles of the liquid spray. The regu 
lation can be effected by causing the liquid entering the 
mixing device to ?ow through a passage the cross sec 
tional area of which can be varied, preferably automati 
cally, with adjustment of the spray nozzle or nozzles. Ac 
cording to one arrangement this can be effected in a 
simple manner by providing a needle valve in the liquid 
?ow passage, which is axially displaceable to eiiect vari 
ation of the cross sectional area of the passage with re— 
sulting regulation of the flow of liquid therethrough. 
in a combined mixing device and liquid spray it is 

of considerable advantage to provide a universal mount 
ing for example :a ball and socket arrangement between 
the liquid spray and the mixing device so that spray 
from the liquid spray can be discharged in any desired 
direction when the combined device is installed. Thus 
a still further object of the invention is to provide this 
feature in a combined mixing device and liquid spray. 
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In order that the invention may clearly be understood . 
and carried into e?ect the same will now be described 
by aid of the accompanying drawings in which: 
FIGURE 1 is a perspective view of one embodiment 

of a combined mixing device and liquid spray, the liquid 
spray having a non-adjustable nozzle. 
FIGURE 2 is a section through the device of FIGURE 

FIGURE 3 is a perspective view of a further embodi 
inent of a combined mixing device and liquid spray, the 
liquid spray having two adjustable spray nozzles and 
also being universally mounted on the mixing device. 
FIGURE 4 is an underneath plan view of the device 

shown in FIGURE 3. , 
FIGURE 5 is a section through the device of FIG 

URES 3 and 4. 
FIGURE 6 a section through a combined mixing 

device and liquid spray similar to that shown in FIG 
URE 5 but having a single nozzle adjustment of which 
is e?ected by a screw thread, certain parts of the mixing 
device already shown in FIGURE 5 being left out. 
FIGURE 7 is a section through a combined mixing 

device of the kind shown in FIGURE 5 and'liquid spray 
having non-adjustable nozzles certain parts of the mixing 
device already shown in FIGURE 5 being left out. 
FIGURE 8 is a cross section through a liquid spray 

having two adjustable nozzles, the nozzle adjustment 
being effected by a screw thread arrangement preferably 
a di?erential screw thread arrangement. 
I FIGURE 9 is a detail view to an enlarged scale of a 
particular form of construction of nozzle apertures. 

According to the embodiment shown in FIGS. 1 and 
2 the mixing device comprises a housing 1 made as a 
metal casting the housing having a substantially cylin 
drical portion 2 which merges into a belled portion 3, 
the cylindrical portion having a ‘core which provides the 
inlet opening 4 for the water whilst the outer end of the 
belled portion is closed by a detachable perforated cover 
5 which provides the outlet and through which the 
liquid issues as spray, the cover being secured in position 
by a retaining ring 5a screwed onto the threaded periph 
ery of the housing a sealing ring 5b providing a water 
tight joint. 
The interior of the housing is divided by a transverse 

wall 6 through which extends a venturi opening 7 which 
provides a restricted passage for the ?ow of water 
through the housing, the suction e?ect created by the 
?ow'of water through the venturi serving to draw' the 
substance to be mixed with the water from a well 8 
through a suction passage 9 provided in the housing. 

‘ The well 8 is provided by the inner closed end of the 
bore 10 of a casing 11 which is open at its other end 
12 the casing being formed integral with the housing 
and extending'longitudinally thereof, the contents from 
a punctured capsule being discharged into the casing 
so as to collect in the -well. For this purpose each cap 
sule 13 to be pierced is located over the open end 12 of 
the casing by capsule holding means in which position 
the capsule can be pierced by piercing means consisting 
of a plunger 14 which is mounted so as to be axially 
slidable in a sealed bore 15 in the closed end of the 
casing 11. The end 16 of the plunger extending into 
the casing is pointed whilst the outer end which extends 
out of the casing is provided with a knob 17 which can 
be grasped by the user to eiiect axial sliding movements 
of the plunger. The portion of the length of the plunger 
within the casing is provided with a longitudinal slot 
18 and topuncture a capsule 13 located in the piercing 
position the plunger 14 is moved inwardly of the casing 
from the retracted position shown ‘to cause the pointed 
end 16 to pass completely through the positioned capsule 
with the result that the longitudinal slot 18 provides 
an inleton one side of the capsule for the entry of air 
and an outlet at the opposite side which permits the 
substance contained in the capsule to discharge into the 
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4 
casing 11 and collect in the well 8 from which the same 
is withdrawn by suction through the suction passage 9 
into the stream of water ?owing through the restricted 
passage 7. 
The capsule holding means is in the form of a mag 

azine which is constituted by a ring '19 mounted con 
centrically around the cylindrical portion 2 of the hous 
ing so as to be rotatable therearound. The ring isrpro 
vided with a plurality of apertures 20 arranged around 
the ring in spaced relationship each aperture being 
adapted to support a capsule the ring thus providing a 
magazine for supporting a plurality of capsules in spaced 
relationship. By effecting step by step rotation of the 
ring each capsule can be brought in turn into register 
with the plunger 14 in readiness for piercing when mix 
ing is required, a spring loaded detent 21 being provided 
for holding the ring in each capsule locating position. 
To prevent a capsule from being dislodged during punc 
turing each capsule is retained against the thrust of the 
plunger by an abutment 22 carried by a bush 23 screwed 
onto the cylindrical portion of the housing the abutment 
extending radially outwards from the cylindrical portion 
of the housing and positioned so that each capsule when 
in the piercing position is disposed between the abutment 
and the plunger. 
As in use the housing will become heated due to the 

?ow of hot water therethrough it is desirable to prevent 
conduction of the heat to any surfaces in contact with 
the capsules to prevent damage thereto which could 
easily occur particularly if the capsules are made of 
gelatine or other material of low melting point. Thus 
both the magazine ring 19 and the abutment 22 can be 
made of a material which is a poor conductor of heat or 
alternatively the bush 23 can be made of heat insulating 
material a bush 24 also of heat-insulating material being 
interposed between the housing and the magazine. 

' In the combined mixing device and liquid spray shown 
in FIGS. 3 to 5, a universal mounting is provided be 
tween the liquid spray and mixing device, the liquid spray 
being provided with two adjustable nozzles, means also 
being provided in the device for regulating the ?ow of 
liquid in the mixing device simultaneously with and in 
accordance with the regulation of the flow of liquid 
through the adjustable nozzles of the liquid spray to 
prevent the creation of a back pressure which might 
prevent satisfactory mixing. ‘ 

In the construction shown in FIGS. 3 to 5 the device 
consists of a part spherical housing 25 having a substan 
tially cylindrical portion 26, which has a bore 27 pro 
viding the inlet opening for water, the bore 27 being 
threaded internally to permit the device to be connected 
to a water supply. 
The cylindricalrportion 26 provides a support for the 

rotatable magazine ring 28 having the spaced apertures 
29 for the capsules 13, a bush 30 carrying the capsule 
retaining abutment 31 also being mounted on the cylin 
drical portion 26 the bush being secured in position by 
a retaining screw 32. The magazine ring is located in each 
capsule piercing position by a spring loaded detent engage 
able in turn in each one of holes 33 provided around a 
collar 34 forming part of the magazine ring 28. A sleeve 
35 of heat insulating material is provided around the ex 
terior of the cylindrical portion 26 to prevent the conduc 
tion of heat from hot water passing through the device 
to the magazine ring and capsule retaining abutment. 
A capsule located in the piercing position is adapted to 

be pierced by’ piercing means consisting of the plunger 
36 having a pointed inner end 37, the plunger being 
slidably mounted in a sealed bore of a cap nut 38 pro 
viding a closure for one end of the casing 39 formed in 
tegral with the housing 25. 

' The plunger 36 is provided with a longitudinal slot 40 
‘which as in the previously described embodiment, pro 
vides an inlet on one side of the capsule for the entry of 
air thereto and an outlet at the opposite side which per 
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mits the‘ substance contained in a pierced capsule to dis 
charge into the casing 39, through the open upper end 39a 
thereof, the lower closed end of the bore of which pro 
vides a well 41 in which the substance collects. 
The interior of the housing 25 is formed as a socket 

for the reception of a ball 42 provided with a tubular 
spigot 43 a portion of the length of which is threaded to 
provide a coupling for the ‘attachment of the liquid spray 
denoted generally by reference 44. The ball and socket 
thus provide a universal mounting which permits the 
liquid spray to be angularly adjusted in relation to the 
mixing device. The ball 42 is retained in the housing 
socket by a locating ring 45 which is secured in position 
in the open end of housing 25 by a ?anged retaining ring 
46 screwed onto an external thread provided around the 
open end of the housing, a sealing member 47 being pro 
vided between the locating ring 45 and housing 25, a 
further sealing member 48 being provided between the 
ball42 and locating ring 45. ‘ 
The ball 42 is provided with a through bore 49 which 

is coaxial with the bore of the spigot 43. The co-axial 
bores are formed as a venturi and provide the restricted 
passage for the ?ow of water from the inlet 27. The 
ball 42 also has a peripheral groove 50 which communi 
cates through a drilling 51 also provided in the ball, with 
the through bore in the ball. The interior of the socket 
formed in the housing is ‘also provided with a peripheral 
groove 52 which communicates with one end of the suc 
tion passage 53 which extends through the wall of casing 
39, the other end of this passage being in communication, 
with the well 41. The grooves in the ball and socket when 
diametrically in registration with one another form to 
gether an annular passage connecting the suction passage 
53 of the mixing device with the drilling 51 in the ball, 
the grooves also remaining in communication with one 
another even when angularly disposed to one another 
when the liquid spray is adjusted to any angular position. 
A further sealing member 54 located in a groove in the 
housing socket provides additional sealing to prevent 
leakage. 
The mixing device is operable in the same manner as 

that disclosed in FIGS. 1 and 2.. Thus a capsule 13 lo 
cated in the piercing position beneath the abutment 31 is 
pierced upon inward movement of plunger 36 from the 
retracted position shown in FIG. 5. The plunger extend 
ing completely through the capsule opens the interior to 
atmosphere through the slot 40 so that the discharge of 
the capsule contents into well 41 is facilitated, the sub 
stance collecting in the well being sucked through suction 
passage 53 grooves 52 and 50 and drilling 51 into the 
through bore 49 by the suction effect created by the water 
?owing through said bore the mixture so formed then 
?owing into the liquid spray 44 through apertures 55 
formed in the wall of spigot 43 adjacent the end thereof 
extending into the liquid spray. a 
The device 44 has two adjustable spray nozzles both 

of which are adjustable to permit regulation of the stream 
of spray. As shown the spray device consists of a spherical 
housing 56 which as abovementioned is screwed onto the 
threaded portion of the spigot 43, the housing being pro 
vided with an enlarged bore 57 in which the spray nozzles 
are located, such nozzles consisting of an outer and an 
inner nozzle arranged concentrically with one ‘another. 
The outer nozzle is formed by the enlarged bore 57 in 

the housing wall in which is disposed a circular member 
constituted by a ?ange 104 formed on one end ‘of a sleeve 
105 which is mounted in the housing concentric to the 
enlarged bore 57 and axially slidable in relation thereto, 
the inner end of the sleeve engaging around the outer end 
of spigot 43 of the mixing device. The periphery of the 
?ange bears against a packing ring 57a in the bore 57 
and has axially extending grooves 106 which provide the 
nozzle apertures with the surrounding portion of the en 
larged bore. 
The inner nozzle is formed by a disc 107 located in 

one end of the bore of the aforementioned sleeve 105 
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6 
said disc being disposed on one end of a plunger 108 
extending through the sleeve bore and slidable therein. 
The periphery of the disc 107 bears against a packing 
ring 107a in the sleeve bore and also has the axiallyex 
tending grooves 106 which form the inner nozzle aper 
tures with the surrounding portion of the bore of sleeve 
105. The inner nozzle is in communication with the 
interior of housing 56 through radial apertures 109 in 
the wall of the sleeve 105 and an annular space 110 
formed by reducing the diameter of plunger 108 for a 
portion of its length extending from the inner surface of 
disc 107. 

Axial movement of the sleeve and the plunger to effect 
respectively the simultaneous regulation of the two nozzles 
is effected by a common operating member, through cams. 
As shown, two cams are provided on the inner end of a 
shaft 111 rotatably mounted in a bore 112 in the housing 
56 so as to extend at right angles to the longitudinal axis 
of the sleeve ‘105 and plunger 108. The cams are formed 
integal with the shaft, the cam 113 being constituted by 
a disc, and the cam 114 by a pin, both cams being eccen 
tric to the axis of rotation of the shaft 111. The cam 113 
is located in a slot 115 provided in the wall of the sleeve 
105 and the earn 114 in a peripheral groove 116 in the 
plunger 108. The outer end of the shaft 111 projects 
outwardly of the casing such outer end being provided with 
a lever 117 through which the shaft can be rotated to‘ 
cause corresponding rotation of the cams and the axial 
movement of the sleeve and plunger. A seal ring 118 is 
provided to prevent leakage along the shaft 111. 
The construction according to FIGS. 3 to 5 can be modi 

?ed in several Ways. For example the ball 42 may be 
made integral with the liquid spray but is for preference 
as shown made as a separate component and screwed or 
otherwise secured thereto. The seals provided between 
the ball and socket are for preference toroidal sealing 
rings which can be located in suitably arranged sealing 
grooves provided either in the ball as shown or in the 
socket. The former arrangement is preferred as if the 
sealing rings are located in grooves in the socket such 
sealing rings can be damaged by the peripheral groove 
in the ball as the same is moved when adjusting the liquid 
spray and may even be pressed into such groove with the 
result that the ?ow of substance might be interrupted. 

If desired the ‘ball could be made of a suitable syn 
thetic plastic material which itself has sealing and self 
lubricating bearing characteristics. A suitable material 
for this purpose is polymerised tetra?uoro ethylene syn 
thetic plastic. 
To prevent the creation of a back pressure, particularly 

when the nozzles are adjusted to give a fine spray means 
are provided for regulating the ?ow of water in the mix 
ing device simultaneously with and in accordance with the 
regulation of the flow of water through the adjustable 
nozzles. . 

For this purpose the plunger 108 is provided with an 
extension 58 which forms a needle valve projecting into 
the through bore 49, the needle valve being shaped com 
plementarily to the venture‘ shape of the bore. The needle 
valve is thus axially displaced upon adjustment of the 
nozzles to effect variation of the cross-sectional area of 
the restricted passage formed by. through bore 49 with 
resulting regulation of the ?ow of liquid therethrough. 

In the device shown in FIG. 6 a mixing device of the 
kind disclosed in FIG. 5 is combined with a liquid spray 
having ‘a single adjustable nozzle axial movement of the 
nozzle being obtained by a screw thread arrangement. In 
this construction'the nozzle grooves 106 are formed on 
the periphery of a disc 59 having a screw threaded exten 
sion 60 extending into the housing 56 of the spray device. 
The screw thread engages with a'corr’espondingly threaded 
hole 61 provided in a partition wall 62 extending across 
the interior of the housing, the partition wall having a 
plurality of apertures 63 for the ?ow of water to the 
nozzle. Axial displacement of the disc is obtained by 
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rotation thereof, a vwinged extension 64 being provided 
for convenience of the user. 
. The device shown in FIG. 7 shows the use of a spray 
device 44 having a non~adjustable spray nozzle 65 in com 
bination with a mixing device of the kind disclosed in 
connection with FIG. 5. In this arrangement the needle 
valve is not required. 

' In FIGS. 6 and 7 the capsule magazine, piercing plung 
er and other parts of the mixing device have been left 
out as these are fully described in connection with FIGS. 
3, 4 and 5. . 
FIGURE 8 discloses an alternative construction of 

liquid spray devicein which the simultaneous regulation 
of the two nozzles is also effected by operation of a com 
mon operating member but through a preferably di?eren 
tial screw thread arrangement instead of cams as in the 
construction of FIG. 5. > 
As shown in FIGURE 8 the housing 56 is provided with 

an inwardly extending boss 118 having a threaded bore 
119 receiving the correspondingly threaded end portion of 
a tubular member 120 the bore of which is co-axial with 
the housing inlet 102, the wall of the tubular member 
120 being provided with radial ‘apertures 130 and 131 
which‘ place the interior of the casing in communication 
with the inlet 102. The outer end of the tubular mem 
ber120 is provided with a disc 121 the periphery of which 
is formed with the axially extending grooves 106 which 
form the inner nozzle appertures with the surrounding 
bore 122 of a ?anged ring 123 the outer peripheral sur 
face of which is also provided with axially extending 
grooves 106 which form the outer nozzle apertures with 
the surrounding enlarged bore 103 of the housing 56. 
The ?ange 124 of ring 123 has an internal thread 125 

which engages with a correspondingly threaded portion 
126 of the tubular member 120. Thus by eifecting rota 
tion of the tubular member the disc 121 and ring 123 
are axially displaced to adjust the spray nozzles, relative 
adjustment being obtained by providing threads of differ 
ent pitch. Rotation of the ring 123 is prevented by pro 
viding the same With a stop pin 127 slidable in a drilling 
128 provided in the boss 118 and rotation of the tubular 
member is facilitated by the provision of an outwardly ex 
tending winged extension 129 which can be grasped by the 
user. 

> In FIGURE 9 a particular form of nozzle groove 106 is 
shown. Each groove 106 is of V cross section the grooves 
gradually reducing in width, from the inner end 132 there 
of, the axially extending surfaces 133 between adjacent 
grooves providing adequate bearing surface for guiding 
the nozzle in the surrounding bore, the inner end of each 
said surface 133 being chamfered as at 134. Particular 
ly e?icient control of the spray effect can be obtained with 
this construction of groove. ' 
By suitably designing the cams 113, 114 the differential 

thread’ arrangement and/or the nozzles the liquid dis 
charge from the nozzles can be varied within wide limits. 
The combined mixing device and liquid spray of the 

present invention is particularly suitable for use as a 
bath spray as the device can be installed with the magazine 
lying in a substantially horizontal plane so that the cap 
sules will remain in position on the ring even although 
the same are not positively held thereon. Further, with 
the magazine disclosed, it is possible to arrange capsules 
containing different substances or capsules containing 
different perfumes in any desired order Which can be se 
lected ‘for use at the discrimination of the user. 

I claim: 
1. A‘ mixing device for delivering liquid mixtures com 

prising, in combination, mixing means having inlet and 
outlet openings for a liquid, passage means for the ?ow 
of liquid between said inlet and outlet openings, and a 
suction passage communicating with said passage means 
and adapted to deliver to said passage means a substance 
to be mixed with said liquid in the said passage means 
by the suction-effect created by the flow of liquid through 
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8 
the said passage means; holding means on said mixing 
means for holding a capsule adjacent said suction pas 
sage so that upon piercing of said capsule the contents 
thereof will enter said suction passage; and piercing means 
carried by said mixing means for puncturing said capsule 
while the same is held by said holding means. 

2. A mixing device for delivering liquid mixtures com 
prising, in combination, mixing meanshaving inlet and 
outlet openings for a liquid, passage means for the ?ow 
of liquid between said inlet and outlet openings, and. a 
suction passage communicating with said passage means 
and adapted to deliver to said passage means a substance 
to be mixed with said liquid in the said passage means by 
the suction e?ect created by the ?ow of liquid through 
the said passage means; holding means on said mixing 
means for holding a capsule adjacent said suction passage 
so that upon piercing of said capsule the contents thereof 
will enter said suction passage; and piercing means car 
ried ‘by said mixing means for puncturing said capsule 
while the same is held by said holding means, said pierc 
ing means including means for puncturing said capsule 
in a manner whereby the interior thereof is opened for 
discharge of said substance at one region thereof and 
is opened to atmospheric pressure at another region there 
of spaced from said ?rst-mentioned region thereof. 

3. A mixing device for delivering liquid mixtures com 
prising, in combination, mixing means having inlet and 
outlet openings for a liquid, passage means for the ?ow 
of liquid between said inlet and outlet openings, and a 
suction passage communicating with said passage means 
and adapted to deliver to said passage means a substance 
to be mixed with said liquid in the said passage means 
by the suction effect created by the ?ow of liquid through 
the said passage means; holding means on said mixing 
means for holding a capsule'adjacent said suction pas 
sage so that upon piercing of said capsule the contents 
thereof will enter said suction passage; and piercing means 
carried by said mixing means for puncturing said capsule 
while the same is held by said holding means, said pierc 
ing means comprising an elongated member having a 
pointed end and a longitudinally extending slot formed 
therein, said elongated member having a length greater 
than that of the maximum dimension of said capsule, 
‘and mounting means carried by said mixing means mount 
ing said elongated member for longitudinally slidable 
movement from a position in which the pointed end of 
said elongated member is adjacent said capsule to a posi 
tion in which said elongated member extends through 
said capsule with said pointed end of said elongated mem 
ber puncturing said capsule at a region thereof opposite 
to and spaced from the region thereof at which said elon 
gated member passes into said capsule so that said cap 
sule is opened for discharge of said substance through the 
longitudinally extending slot of said elongated member at 
one of said regions thereof and is opened to atmospheric 
pressure through the longitudinally extending slot of 
said elongated member at the other and opposite of said 
regions thereof. . 

4. A mixing device for delivering liquid mixtures com 
prising, in combination, mixing means having inlet and 
outlet openings for a liquid, passage means for the ?ow 
of liquid between said inlet and outlet openings, and a 
suction passage communicating with said passage means 
and adapted to deliver to said passage means a substance 
to be mixed with said liquid in the said passage means 
by the suction e?iect created by the ?ow of liquid through 
the said passage means; holding means on said mixing 
means for holding a capsule adjacent said suction pas 
sage so that upon piercing of said capsule the contents 
thereof will enter said suction passage; piercing means 
carried‘by said mixing means for puncturing said capsule 
while the same is held by said holding means; and con 
tainer means on said mixing means for collecting said sub 
stance discharged from said capsule, said suction pas 
sage of said mixing meanscommunicating‘ with said con 
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tainer means so that upon the ?ow of liquid through said 
passage means said substance discharged from said cap 
sule and collected in said container means is sucked from 
said container means through said suction passage into 
said passage means. 

5. A mixing device for delivering liquid mixtures com_ 
prising, in combination, mixing means having inlet and 
outlet openings for a liquid, passage means for the ?ow 
of liquid between said inlet and outlet openings, and a 
suction passage communicating with said passage means 
and adapted to deliver to said passage means a substance 
to be mixed with said liquid in the said passage means 
by the suction e?’ect created by the ?ow of liquid through 
the said passage means; holding means on said mixing 
means for holding a capsule adjacent said suction pas 
sage so that upon piercing of said capsule the contents 
thereof will enter said suction passage; securing means 
on said mixing means positioned to abut said capsule 
when said capsule is urged out of said holding means by 
the piercing thereof thereby to urge said capsule back to 
said holding means; and piercing means carried by said 
mixing means for puncturing said capsule while the same 
is held by said holding means. 

6. A mixing device for delivering liquid mixtures com 
prising, in combination, mixing means having inlet and 
outlet openings for a liquid, passage means for the ?ow 
of liquid between said inlet and outlet openings, and a 
suction passage communicating with said passage means 
and adapted to deliver to said passage means a substance 
to be mixed with said liquid in the said passage means 
by the suction eifect created by the ?ow of liquid through 
the said passage means; holding means on said mixing 
means for holding a plurality of capsules and for posi 
tioning a selected one of said capsules adjacent said suc 
tion passage so that upon piercing of said one capsule 
the contents thereof will enter said suction passage; and 
piercing means carried by said mixing means for punc 
turing said one capsule while the same is held by said 
holding means. 

7. A mixing device for delivering liquid mixtures com 
prising, in combination, mixing means having inlet and 
outlet openings for a liquid, passage means for the ?ow 
of liquid between said inlet and outlet openings, and a 
suction passage communicating with said passage means 
and adapted to deliver to said passage means a substance 
to be mixed with said liquid in the said passage means 
by the suction e?ect created by the How of liquid through 
the said passage means; holding means rotatably mounted 
on said mixing means for holding a plurality of capsules 
in spaced relationship to each other and adapted to be ro 
tated to position a selected one of said capsules adjacent 
said suction passage so that upon piercing of said one 
capsule the contents thereof will enter said suction pas 
sage; and piercing means carried by said mixing means 
for puncturing said one capsule while the same is held by 
said holding means. 

8. A mixing device for delivering liquid mixtures com 
prising, in combination, mixing means having an axis, 
inlet and outlet openings for a liquid, axially extending 
passage means for the ?ow of liquid between said inlet and 
outlet openings, and a suction passage communicating 
with said passage means and adapted to deliver to said pas 
sage means a substance to be mixed with said liquid in 
the said passage means by the suction effect created by 
the ?ow of liquid through the said passage means; hold 
ing means comprising a substantially annular member 
rotatably mounted on said mixing means for rotation in 
a plane substantially perpendicular to the axis of said 
mixing means and having a plurality of apertures formed 
therein in spaced relationship to each other, each of said 
apertures being adapted to hold one of a plurality of cap 
sules and being positioned so that upon rotation of said 
annular member a selected one of said capsules is posi 
tioned adjacent said suction passage and upon piercing 
of said selected one capsule the contents thereof will 

5 

10 

15 

20 

25 

35 

40 

55 

60 

75 

10 
enter said suction passage; and piercing means carried 
by said mixing means for puncturing said selected one 
capsule while the same is held by said holding means. 

9. A mixing device for delivering liquid mixtures com 
prising, in combination, mixing means having inlet and 
outlet openings for a liquid, passage means for the ?ow 
of liquid between said inlet and outlet openings, and a 
suction passage communicating with said passage means 
and adapted to deliver to said passage means a substance 
to be mixed with said liquid in the said passage means by 
the suction effect created by the flow of liquid through the 
said passage means; holding means on said mixing means 
for holding a capsule adjacent said suction passage so 
that upon piercing of said capsule the contents thereof 
will enter said suction passage; heating insulating means 
interposed between said mixing means and said holding 
means for preventing the transfer of heat from said mix 
ing means to said capsule; and piercing means carried by 
said mixing means for puncturing said capsule while the 
same is held by said holding means. 

10. A mixing device for delivering liquid mixtures 
comprising, in combination, mixing means having inlet. 
and outlet openings for a liquid, passage means for the 
flow of liquid between said inlet and outlet openings, and 
a suction passage communicating with said passage means 
and adapted to deliver to said passage means a substance’ 
to be mixed with said liquid in the said passage means 
by the suction effect created by the ?ow of liquid through 
the said passage means; holding means on said mixing 
means for holding a capsule adjacent said suction pas— 
sage so that upon piercing of said capsule the contents 
thereof will enter said suction passage; piercing means 
carried by said mixing means for puncturing said capsule 
while the same is held by said holding means; and spray 
means coupled to said mixing means and communicating 
with the outlet opening of said passage means. 

11. A mixing device for delivering liquid mixtures com-_ 
prising, in combination, mixing means having inlet and 
outlet openings for a liquid, passage means for the flow 
of liquid between said inlet and outlet openings, and a 
suction passage communicating with said passage means 
and adapted to deliver to said passage means a substance 
to be mixed with said liquid in the said passage means 
by the suction e?ect created by the ?ow of liquid through 
the said passage means; holding means on said mixing 
means for holding a capsule adjacent said suction pas 
sage so that upon piercing of said capsule the contents 
thereof will enter said suction passage; piercing means 
carried by said mixing means for puncturing said capsule 
while the same is held by said holding means; a universal 
joint supported by said mixing means; and spray means 
coupled to said universal joint and communicating with 
the outlet opening of said passage means. 

12. A mixing device for delivering liquid mixtures com 
prising, in combination, mixing means having a socket 
formed therein adapted to support a ball joint, inlet and 
outlet openings for a liquid, passage means for the ?ow 
of liquid between said inlet and outlet openings, and a 
suction passage communicating with said passage means 
and adapted to deliver to said passage means a substance 
to be mixed with said liquid in the said passage means by 
the suction effect created by the flow of liquid through the 
said passage means; holding means on said mixing means 
for holding a capsule adjacent said suction passage so that 
upon piercing of said capsule the contents thereof will 
enter said suction passage; piercing means carried by said 
mixing means for puncturing said capsule while the same 
is held by said holding means; a ball joint rotatably sup 
ported in the socket of said mixing means; and spray 
means coupled to said ball joint and communicating with 
the outlet opening of said passage means. 

13. A mixing device for delivering liquid mixtures com~ 
prising, in combination, mixing means having inlet and‘ 
outlet openings for a liquid, passage means for the ?ow 
of liquid between said inlet and outlet openings, a socket ' 
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formed in said passage means between said inlet and out 
let openings and adapted to support a ball joint, and a 
suction passage communicating with said passage means 
and adapted to deliver to said passage means a substance 
torbe mixed with said liquid in the said passage means by 
the suction effect created by the ?ow of liquid through the 
said passage means; holding means on said mixing means 
for holding a capsule adjacent said suction passage so that 
upon piercing of said capsule the contents thereof will 
enter said suction passage; piercing means carried by said 
mixing means for puncturing said capsule while the same 
is held by said holding means; a ball joint'rotatably sup 
ported in the socket of said mixing means, said ball joint 
having an aperture formedtherethrough for the ?ow of 
liquid between said inlet and outlet openings of said rm‘x 
ing means and an auxiliary suction passage formed there 
in and communicating with said suction passage and with 
said aperture and adapted to deliver to said aperture a 
substance to be mixed with said liquid in the said aperture 
by the suction effect created by ther?ow of liquid through 
the said aperture; and spray means coupled to said ball 
joint and communicating with said aperture; 

7 14. A mixing device for delivering liquid mixtures com 
prising, in combination, mixing means having inlet and 
outlet openingsfor a liquid, passage means for the flow 
of liquid between said inlet and outlet openings, a socket 
formed in said passage means between said inlet and out 
let openings and adapted to support a ball joint, and a 
suction passage communicating with said passage means 
and adapted to deliver to said passage means a substance 
to be mixed with said liquid in the said passage means by 
the suction effect created by the ?ow of liquid through the 
said passage means; holding means on said mixing means 
for holding a capsule adjacent said suction passage so that 
upon piercing of said capsule the contents thereof will 
enter said suction passage; piercing means carried by said 
mixing means for puncturing said capsule while the same 
is held by said holding means; a ball joint rotatably sup 
ported in the socket of said mixing means in a manner 
whereby said ball joint occupies a selected one of a plu 
rality of positions in relation to said socket, said ball joint 
having an aperture formed therethrough for the flow of 
liquid between said inlet and outlet openings of said mix 
ing means and an auxiliary suction passage including a 
peripheral groove formed therein and communicating with 
said suction passage and with said aperture in each of 
said plurality of positions and adapted to deliver to said 
aperture a substance to be mixed with said liquid in the 
said aperture by the suction effect created by the ?ow 
of liquid through the said aperture; and spray means 
coupled to said ball joint and communicating with said 
aperture. _ 

15. A mixing device for delivering liquid mixtures com 
prising, in combination, mixing means having passage 
means with an inlet end for introducing a liquid under 
pressure and an outlet end for delivering the desired liquid 
mixture; conduit means communicating with said passage 
means at a point between and spaced from said inlet and 
outlet ends thereof for admitting a substance to be mixed 
with said liquid under a pressure smaller than the pressure 
under which said liquid is introduced into said passage 
means through said inlet end thereof; means for adjusting 
the cross-sectional area of said outlet end of said passage 
means so as to restrict the ?ow of liquid mixture through 
said outlet end when required; and means for adjusting 
the cross-sectional area of said passage means between 
said inlet end thereof and the point thereof at which said 
conduit means communicates with said passage means so 
as to permit restriction of the cross-sectional area of said 
passage means before admission of said substance there 
into simultaneously with restriction of said outlet end of 
said passage means whereby back pressure in said pas 
sage means created by restriction of said outlet end of 
said passage means at the point of admission of said sub~ 
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12 
stance in said passage means is avoided by simultaneous 
restriction of the volume of liquid admitted to said last 
mentioned-point. ‘ ' ' ' 

16. A mixing device for delivering liquid mixtures com 
prising, in combination, mixing means having passage 
means with‘an inlet end for introducing a liquid under 
pressure and an outlet end for delivering the desired liquid 
mixture; conduit means communicating with said passage 
means at a point between and spaced from said inlet and 
outlet ends thereof for ‘admitting a substance tobe mixed 
with said liquid under a pressure smaller than the pres 
sure under which said liquid is introduced into said pas 
sage means through said inlet end thereof; spray means 
coupled to said mixing means and communicating with 
the outlet end of said passage means; output adjusting 
means for adjusting the cross-sectional area of said spray 
means so as to restrict the ?ow of liquid mixture through 
said spray means when required; ?ow adjusting means for 
adjusting the cross-sectional area of said passage means 
between said inlet end thereof and the point thereof at 
which said conduit means communicates with said pas 
sage means so as to'permit restriction of the cross-sec 
tional area of said passage means before admission of said 
substance thereinto simultaneously with restriction of 
said spray means whereby back pressure in said passage 
means created by restriction of said spray means at the 
point of admission of said substance in said passage means 
is avoided by simultaneous restriction of the volume of 
liquid admitted to said last-mentioned point; and coupling 
means coupling said output adjusting means to said ?ow 
adjusting means in a manner whereby the cross-sectional 
area of said passage means between said inlet end thereof 
and the point thereof at which said conduit means com 
municates with said passage means is adjusted simulta 
neously with and in the same direction as the cross-sec 
tional area of said spray means upon adjustment of said 
cross-sectional area of said spray means. 

17. A mixing device for delivering liquid mixtures com 
prising, in combination, mixing means having an axis and 
axially extending passage means with an inlet end for 
introducing a liquid under pressure and an outlet end for 
delivering the desired liquid mixture; conduit means com 
municating with said passage means at a point between 
and spaced from said inlet and outlet ends thereof for 
admitting a substance to be mixed with said liquid under 
a pressure smaller than the pressure under which said 
liquid is introduced into said passage means through said 
inlet end thereof; spray means coupled to said mixing 
means and communicating with the outlet end of said pas 
sage means; output adjusting means for adjusting the 
cross-sectional area of said spray means so as to restrict 
the ?ow of liquid mixture through said spray means when 
required; ?ow adjusting means for adjusting the cross-sec 
tional area of said passage means between said inlet end 
thereof and the point thereof at which said conduit means 
communicates with said passage means so as to permit 
restriction of the cross-sectional area of said passage 
means before admission of said substance thereinto simul 
taneously with restriction of said spray means whereby 
back pressure in said passage means created by restriction 
of said spray means at the point of admission of said sub 
stance in said passage means is avoided by simultaneous 
restriction of the volume of liquid admitted to said last 
mentioned point, said flow adjusting means comprising a 
tapered elongated member coaxially positioned in said 
passage means; and coupling means coupling said output 
adjusting means to said tapered elongated member in a 
manner whereby said tapered elongated member is axially 
moved with the adjustment of said output adjusting means 
so that the cross-sectional area of said passage means be 
tween said inlet end thereof and the point thereof at which 
said conduit means communicates with said passage means 
is adjusted simultaneously with and in the same direction 
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as the cross-sectional area of said spray means upon ad- 983,555 
justment of said cross—sectional area of said spray means. 1,255,813 
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