
ilited States Patent [191 [111 ,86 
Brown ' 145] Sept. 30, 1975 

[54] FLUIDS MIXING AND PROPORTIONING the one ?uid with another ?uid. The second ?uid is 
DEVICE 

[76] Inventor: Merritt J. Brown, 813 Hastings Dr., 
Kissimmee, Fla. 32741 

[22] Filed: Feb. 4, 1974 

[21] Appl. No.: 439,580 

[52] 11.5. C1. ............... .. 222/135; 222/145; 222/341 
[51] Int. C1.2 .......................................... .. B67D 5/40 

[58] Field of Search 222/1292, 135, 145, 335, 
222/336, 340, 341, 259, 260, 261 

[56] References Cited 
UNITED STATES PATENTS 

2,736,466 2/1956 Rodth ........................ .. 222/1292 X 

Primary Examiner~Stanley H. Tollberg 
Assistant E.\'aminer—-Larry H. Martin 
Attorney, Agent, or Firm-Roger L. Martin, Esq. 

[57] ABSTRACT 
A ?uids proportioning and dispensing device of a pis 
ton-type has a first piston that operates in a piston 
chamber to draw one of the ?uids into the chamber 
and to thereafter dispense a proportioned mixture of 

fed to the chamber by a pumping mechanism that has 
a reciprocating pump element which extends into the 
chamber and also into a bore in the piston housed 
therein. The second ?uid is discharged into this piston 
bore and the piston carries a toggle-type valve that 
controls the release of the pumped ?uid from the pis 
ton bore to the free space in the chamber in a manner 
such that the piston is moved during its ?uid intake 
stroke by a ?uid coupling that is established between 
the pump element and piston. The pump element is 
driven through a clutch drive arrangement and the de 
vice has a locking mechanism that alternately locks 
the pumping element in an extended position while 
the clutch slips and the piston is driven by a spring 
during its ?uid discharge stroke, and then locks a dis 
charge valve in a closed position where it remains dur 
ing reciprocating movement of the pump element. A 
bellow-type locking mechanism is also used to inter‘ 
lock the pump element and the piston when a pressure 
drops develops in the piston chamber for reasons of an 
exhausted ?uid supply and other valving combinations 
are disclosed. The device is designed to cease dispense 
ing the ?uids mixture when the supply of either ?uid 
becomes exhausted. 

7 Claims, 7 Drawing Figures 
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FLUIDS MIXING AND PROPORTIONING DEVICE 

This invention relates‘ to an improvedfluids mixing 
and proportioning ‘device which ‘is’des‘ighed ‘to mix ~?u 
ids in predetermined proportions and to'thereafter dis'-' 
pens‘e the mixture. "" - ii "‘ '. - ‘“ " ‘ 

Devices for'mixing fluids in‘predetermin'ed 'pr'opon 
tions and which'involv'e't'he use of ‘a piston that oper 
ates in a piston chamber are known. Such devices rely 
on the piston displacement during its reciprocating 
movement to'take‘ in a predetermined amount of fluid 
and to thereafter dispense the ?uid to“ a mixing’cha'm 
her or pipe in'which it is mixed with another ?uid that 
is similarly measured in another piston’ chamberpThe 
piston drive arran'g'ement'for the two ?uid "measuring? 
‘chambers inv such cases is usually mechanically coupled 
so that the piston movements ‘are synchronized. In 
some of the prior art situations, a single piston'is in 
volved in measuring and dispensing the two ?uids for 
the mixture and in suc'h‘situations the ‘?uids a‘re mea 
sured and dispensed at the opposite ends of the piston 
chamber. ‘ i ' ‘ ' 

There are various problems which are'resident‘in‘the 
prior'art devices. Among those frequently encountered 

~ are those which develop'because the devices operate in 
reliance‘ on positive ‘ ?uid intake‘ pressures‘ and/or the 
maintenance ‘of predetermined pressure ‘ranges‘at :the 
outlets for the‘ proportioned mixture. When the vsupply 
of one of the ?uids is exhausted and the inlet pressure‘ ' 

' 30 drops, the other ?uid continues to be dispensed to the 
mixing area because of ‘the common drive arrange 
ment. This, of course, is'undesirable urilessimmedi 
ately detected so that the‘p'roport'ioning'device can’be 
shut down. Devices'for detecting such situations to shut _, 
down the operation'of the piston drive mechanisms are 
‘known but such devices are expensive and are subject 
to failure, frequently due to their :compl'ex'structure 
and/or reliance on auxiliary power 'suppl‘iesill'n‘some 
cases the needexis‘ts for the device to dispense the mix; 
ture against a positive pressure head. When a negative 
pressure ‘head develops, it frequently happens during 
the ?uid ‘discharge stroke of the piston that a negative 
pressure head is also developed at the ?uid intake of 
the device. In many of the prior art devices‘this situa- 
tion causes a valve to open so that ?uid is admitted to 
the chamber during the discharge stroke of the piston 
and hence the amount of ?uid discharged'i'i'o’m the pis' 
ton chamber exceeds that contemplated bythe piston 
displacement. ‘ ' , 

A general object of the invention is to provide an im 
:proved ?uids mixing and proportioning‘ deviceqOne 
particular object of the invention'is to provide a piston— 
type ?uid mixing‘and proportioning device which'auto 
.matically ceases to dispense the mixture when one or 
more of the ?uid supplies is exhausted. Yet another ob 
ject of the invention is to provide an improved device 
which fulfills the prior objective witho'ut'the 'need' for 
inactivating the piston drive mechanism.‘ Still a further 
object is to provide an improved piston~type mixing 

' and proportioning device which can be‘ used‘ to dis 
.p'ense the mixture against either a positive-or a negative 
pressure head at the mixed ?uid ‘outlet of the‘ device. 
Still a further object of the invention is’to provide an 
improved device'of the kind contemplated: and which . 

‘ avoids the use ‘of a conventional piston'rod-typeime 
chanical coupling Awiththe piston for purposes of'i'm 
parting reciprocating motion ‘to the piston‘. Yet another 

2 
"object is‘to provide a‘reliable liquids proportioning de 
vice that avoids the need for complicated and expen 

“sive‘ auxiliary‘e'quipment for detecting an exhausted 
""supply ‘of the‘?uids being mixed. 

' In accord with the'invention provisions are ‘made for 
i rneasuringo‘ne ?uid‘ by means'of'a piston that is‘dis 

"'“ipla‘ced d'uring'its‘intake strokeby means ‘that involves 
' the establishment of a ?uid drive coupling between the 
piston ‘ and a; ‘reciprocating element‘v that is used in 
pumping the second ?uid into the piston'chamber. The 
?uidinvolved in the establishment ofthe-drive coupling 

' is'der‘iv'ed through the operation of the ‘pumping mech~ 
’anism‘and provisions are made during the discharge 
stroke of the piston for mixing ?uid used in‘ establishing 
lthevconpling with ‘that drawn into the chamber during 
the intake stroke of the ‘piston. ‘Certai‘nva'spects of the 
linve'ntionihave to‘do with certain valving‘arrangements 
and'locking mechanisms which permit the device to 

2? ceaseuthe dispensation ofvth-e mixture when one or the 
other of the supplied ?uids becomes‘exhaustedr 
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dischargevagla/insta negative: pressure head and to also 

The novel features which are believed to be ‘charac 
vteristic of this invention are set forth with particularity 
irithe appended claims. The invention, itself, however, 
both as to its organization and. method of operation, to 
gether with further objects andotadvantages thereof, 
may best be understood by reference to ‘the following 

-q..description takeninconnection thetaccompanying 
drawings, and in which: 

.‘ 7 FIG.‘ 1 is a vertical section taken generally alongthe 
, vertical ‘axis of the deviceat the commencement of the 

35 

intake stroke of the piston; . . , I 

,FIG. 2 is a vertical section similar to ‘FIG. 1 and 
shows the components of the device as the piston is ad 

vancing during the intake stroke; FIG. 3 is a vertical section similar to FIGS. 1 and 2 

. showingthe components'of, the device the com 

“ 40 - 

mencement of the ?uid discharge stroke of the piston; 
FIG; 4 is-a vertical section similar to FIGS. 1 through 

; 3 and shows the componentsof the device at an ad 
vanced stage during the fluid discharge stroke; 
.FIG. 5 isa horizontal view of'afragment of,the pump 

-.\ing mechanism as generallyseen along the Lines 5—5 
45 
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of FIG. 1;‘ - ‘ 

FIG. 6 is a horizontal section view through the'piston 
as'generally seen along the Lines 6+6’ of FIG. 1; and 
‘FIG. 7 is a‘ horizontal view through a fragment of the 

piston as generally seen along the Lines 7—7 of FIG. 
1. ' i . 

Reference is made to the drawings and'to the device 
embodying the principles of the invention shown 
therein. The device it) is" illustrated in an arrangement 

55. 
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for mixing gasoline and lubricating oil that is then dis 
pensed for use as the fuel and lubricant in a two cycle 
engine. 
-» Device ‘10 includes a body portion 11 that has an 
inlet passageway 12 for the gasoline, a compartment 13 

‘60' for receiving the lubricating oil, and an outlet passage 
way 14' through which the pr-oportioned‘mixture is dis 
charged to the exterior of the device. The two ?uids are 
mixed in‘ a ‘piston chamber 15 that houses a piston 16 
which is driven'during its ?uid discharge stroke by a 
‘compression spring 17. During the ?uid'intake stroke, 
the piston 16 is ‘driven by means that includes a ?uid 
drive eoupling which is established in a center ‘bore 18 
of the piston 16 from ?uid that is discharged from a 
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mechanism 19 for pumping the oil from the compart 
ment 13 to the piston chamber 15. 
The body portion 11 (see FIG. 1) includes a cylindri 

cal metal base component 21 and a hollow, cylindrical 
metal piston casing 22. The latter is equipped at one 
end with an annular ?ange 23, and the two body com 
ponents 21 and 22 are sealed in the assembled device 
by means of an O-ring 24 that is interposed between the 
?ange 23 and upper end of component 21 and clamped 
in place by threaded metal fasteners 25. 
The oil compartment 13 is formed by three bores in 

the base component 21 and which are evident in the 
drawings. The lower end of the base component 21 has 
a bottom covering metal disk component 26. This disk 
26 is ?xed to the base component 21 by metal fasten 
ers, not shown, but which serve to clamp an O-ring 27 
in place to provide a ?uid-tight seal for the compart 
ment area. The lubricating oil in the illustration is fed 
to compartment 13 by a gravity feed pipe 29 that is 
threaded in the base component 21 at the inlet port 30 
for the compartment and is connected to a suitable oil 
supply source that is stored under atmospheric pressure 
conditions. 
The gasoline is fed to the ?uid inlet passageway 12 

from a suitable atmospheric supply source by means of 
a gravity feed pipe 31 that is threaded in the base 21 at 
the inlet port 32 for passageway 12. The outlet port 33 
for passageway 12 communicates with the ?uid tight 
end 34 of chamber 15 through an interior end wall 35 
which serves to de?ne this end of the chamber. The 
inlet passageway 12 is equipped with a valve chamber 
36, and here the device is provided with a check valve 
mechanism 37 that normally serves to check ?uid ?ow 
from the outlet port 33 to the inlet port 32 of the pas 
sageway. 
The check valve mechanism 37 includes a valve 38 

that operates between an open position 39 and a closed 
position 40 relative to a tapered seat 41 at the inlet port 
32. The valve 38 is ?xed to a shaft 42 that extends 
through a body bore 43 and into compartment 13. Here 
the shaft carries a tapered head component 44 which 
is arranged for cooperation with a protuberance 45 vthat 
is carried on a yoke component of the pumping mecha 
nism so as to maintain the valve mechanism 37 in its 
closed position 40 during the ?uid discharge stroke of 
piston 16 as will be‘ subsequently vseen. When ‘ thus 
maintained in the closed position, the valve serves to 
check the ?ow of gasoline in both directions in the inlet 
passageway 12. Mechanism 37 also includes a coiled 
compression spring 46 that surrounds the shaft 42 in 
chamber: 36 and constantly biases the valve 38 toward 
its closed position 40.‘ I 
The outlet passageway 14 for the mixed ?uids is 

formed by a bore 49 in the base component 21. This 
bore 49 opens into the chamber through end wall 35 to 
provide an inlet port 54 for receiving the ?uids that are 
discharged from the device through the outlet passage 
way 14. Bore 49 also serves as a valve chamber 51 for 
a valve mechanism 52 that operates to open and close 
the outlet port 53 of passageway 14. Here in the outlet 
53, the device has a check valve 164 which includes a 
ball 165 that is urged by a spring 166 to a closed posi 
tion so as to check ?uid ?ow back into the piston cham 
her if a reduced pressure condition develops in the 
chamber. Here in the outlet 53 the device is also 
threadingly connected to a discharge pipe 54 for re 
ceiving the mixed ?uids. 
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4 
Bore 49 has an axis 55 which is parallel to the line of 

piston movement along the axis 56 of casing 22. Mech 
anism 52 has an open ended hollow, cylindrical ele 
ment 57 that is coaxially arranged in bore 49. This ele 
ment 57 is axially movable in the bore 49 and the lower 
end 58 functions as a valve that moves with the element 
between a closed position 59 at which the outlet port 
of passageway 14 is closed and an open position 60 (see 
FIG. 3). At the base of the bore 49 the valve mecha 
nism is equipped with a coiled compression spring 61 
that operates against the valve end 58 and constantly 
urges the element toward the open position 60. 
The upper end 62 of element 57 has an annular pe 

ripheral groove or recess 63 for receiving a ball detent 
64 of a releasable locking mechanism 65 that performs 
a duo function in the operation of the device. For one, 
mechanism 65 serves to lock the valve in the closed po 
sition 59 during the ?uid intake stroke of piston 16 and 
also during the extension and retraction of a piston 
type element 66 of the pumping mechanism 19. The 
other function of the locking mechanism 65, is to lock 
the piston-type element 66 at its extended position 67 
during the ?uid discharge stroke of piston 16. The ac 
tion of the locking mechanism is such that when the 
pumping element 66 is locked at its extended position 
the element 57 is free to move upwardly under the in 
?uence of spring 61 and when the element 57 is ‘locked 
in its closed position, the pumping element 66 is re 
leased and free to retract. As such, during the discharge 
stroke of the piston 16, the outlet passageway 14 re 
mains open under the in?uence of spring 61 so as to re 

ceive the ?uids displaced in the chamber by the down 
ward movement of the piston and to pass the ?uids to 
the outlet port 53 via the open ended hollow passage 
way 70 in the element 57. Element 57 is arranged at the 
open position 60 for the valve to be engaged by piston 
16 as it moves into its lower position 68. The valve is 
accordingly closed in response to the movement of the 
piston into its lower position 68. The element 57 is pro 
vided with radially extending ports 73 in its upper end 
62. These ports communicate with the peripheral area 
in the recess 63 and with the internal passageway 70 
through the element so as to facilitate ?uid movement 

from the space 71 between the lower end face 72 of pis 
ton‘ 16 and the wall 35 as the piston reaches its lower 
position 68 in the operating cycle. 

Piston 16 includes a cylindrical body member 74 that 
is sealed in the casing at its perimeter by a pair of 0 
rings 75 that serve to prevent the passage of ?uid be 
tween the opposite ends 34 and 76 of thechamber. 
Member 74 has a center bore 18 with an axis 77 that 
is arranged in coaxial alignment with the axis 56 of 
chamber 15. Member 74 also has another bore 78 
which is radially offset from the center bore 18 and ar 
ranged in coaxial alignment with the bore 49 in the 
base component of the body 11. The top of the piston 
body member 74 is equipped with a cylindrical disk 79 
that is fixed to the member 74 so as to close the upper 
ends of bores 18 and 78. This disk 79 has a surface re 
cess 80 which interconnects the closed ends of these 
bores and provides at the closed end 81 of bore 18 an 
inlet port 82 for the ?uid passageway 83 that is pro 
vided in the piston by bore 78. 
Bore 78 also serves as a chamber for the valve 86 of I 

a toggle-type valve mechanism 87. Mechanism 87 in 
cludes an elongated, open ended, hollow cylindrical el 
ement 88 which at the valve end 86 of the element is 
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sealed in the offset bore. 78 by means of an O-ring 89. 
The element 88 is coaxially arranged and linearly mov 
able in the offset bore 78, and the upper end 86 of the 
element serves as the valve component of the mecha 
nism. Element 88 is movable between an open position 
'90 (see FIG. 4) and a closed position 91 (see FIG. 1) 
relative to the inlet port 82 of passageway 83 and it has 
a pair of spaced annular peripheral grooves 92 and 93 
for receiving a ball detent 94 of a mechanism 95 for re 
taining the valve at its open and closed position during 
the automatic operation of the device. 
The lower end of element 88 is integral with the valve 

component end 86 in the illustrated embodiment and 
takes on the form of an elongated, hollow cylindrical 
section 97 that extends through the discharge port 98 
of passageway 83 and also through the inlet port 50 of 
passageway 14. As seen in the ?gures, this section 97 
.also extends through the hollow passageway 70 in the 
sleeve element of mechanism 52 and is radially offset 
from the interior walls thereof so as to facilitate the 
?ow of ?uids through the hollow passageway 70. Sec 
tion 97 has radially extending ports 99 which communi 
cate with the hollow and also with the space 71 at the 
?uid tight end 34 of chamber 15 so as to enable the oil 
and gasoline to freely mix in the chamber and in the 
outlet passageway during the ?uid discharge stroke of 
piston 16. 
The main function of section 97 of mechanism 87 is 

to sense the movement of the piston 16 as it moves into 
its lower bottom dead center position 68 adjacent to 
the end wall 35 and in response to such movement to 
move the valve component end 86 of the element into 
its closed passageway position 91. This is accomplished 
by providing a stop 100 at the lower end of bore 49 and 
which is encountered by the lower end of the element 
88 as the piston 16 moves into its lower position 68. 
This stop 100 comprises a small, cylindrical metal ele 
ment that is threaded in the body base component at 

“ the closed end of the outlet bore. Spring component 61 
of mechanism 52 as seen in the drawings is coiled 
around this stop element. As piston 16 moves into its 
lower position 68, the lower end of section 97 encoun 
ters the stop 100. This forces the ball detent 94 of 
mechanism 95 out of the annular recess 92 against the 
urgings of the spring component 101 of the mechanism 

- and, as the piston moves further down into its lower po 
' sition 68 to close the piston passageway, the spring 101 
forces the ball detent into the other annular recess 93 
so that the valve end 86 of the element is then retained 
in the closed position 91 in the inlet port of the passage 
way 83. As will be subsequently seen, this sealing off of 
.the passageway 83 permits the establishment of a ?uid 
‘drive coupling in the center bore 18 and which is used 
‘ in driving the piston to its upper position 102 during the 
?uid intake stroke. 
Valve 86 of the toggle-type mechanism 87 is moved 

to the open position 90 by means of a cylindrical 
plunger 104. This plunger 104 fits in a cylindrical re 
cess in the disk 79 at the upper end of the offset bore 
in the piston. The plunger 104 is arranged in coaxial 
working alignment with the axially movable element 88 
of mechanism 87 and is threadingly connected to a 
shaft 106 that extends through a bore in the upper end 
face 108 of piston 16. The upper end of shaft 106 
carries a head element 109 that is offset from the end 
face 108, and the mechanism includes a coiled com 
pression spring 110 that is interposed between the head 
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109 and face 108 to constantly urge the plunger 104 
into the recess area 105. 
The plunger mechanism serves to sense movement of 

the piston 16 into its upper or top dead center position 
102 and, in response to such movement, to move the 
valve 86 to its open position 90 in passageway 83. This 
is accomplished in the illustrated embodiment through 
contact with an adjustable set screw 112 which is 
threadingly mounted in the upper end wall 113 that de 
?nes the upper end 76 of the piston chamber. The set 
screw 112 is arranged in working alignment with the 
head element 119 and as the piston 16 moves into its 
upper position 102 during the ?uid intake stroke, the 
head encounters the lower end of the screw 1 12 to stop 
the upward movement of the plunger. This, of course, 
stops the upward movement of the valve element 88 
that is carried by the piston 16 and, as such, further up 
ward movement of piston 16 into its upper position 
forces the plunger down relative to the piston 16 and 
shoves the element 88 into the open position 90. As this 
happens, of course, the ball detent 94 of retaining 
mechanism 95 is forced out of recess 93 against the 
urgings of spring 101 so that. at the end of the intake 
stroke, the detent 94 is forced by the spring into the 
other recess 92 to thereafter maintain the valve in an 
open position during the ?uid discharge stroke of the 
piston 16. 
The valve end or section 86 of element 88 has an en 

larged opening 114 in which the lower end 115 of 
plunger 104 is received when the valve is in the closed 
position 91. To facilitate movement of the plunger ‘104 
in the cap recess 105 from its position shown in FIG. 
1 to its position shown in FIG. 3, the plunger has an ori 
?ce 116 that communicates with the piston passageway 
through the element. This ori?ce permits the ?ow of 
?uid into the recessed space as the plunger 104 moves 
the valve to its open position. The disk 79 also has a 
small ori?ce 117 that communicates with the recess 
and inlet port end of the piston passageway. This ori?ce 
permits ?uids to ?ow from the inlet port to the recessed 
space when the piston reaches top dead center so as to 
relieve the pressure in the center bore and permit the 
spring 110 to thereafter urge the plunger 104 back into 
the recess area to fully open the piston passageway at 
the end of the ?uid intake stroke. Orifice 117 thus per 
mits the oil to initially bleed out of the center bore 16 
and ultimately into the discharge passageway through 
ori?ce 116 as the piston 16 reaches top dead center 
and facilitates the return of the plunger to the recess 
and hence the complete opening of the passageway. 
The pumping mechanism 19 for pumping the oil into 

the piston chamber 15 comprises an elongated, cylin 
drical element 66 which is sealed at its perimeter in a 
body bore 121 by means of an O-ring 120. As thus 
mounted in the body bore, the element 66 is mounted 
for reciprocating linear movement along the line of 
movement of the piston 16 between an extended posi 
tion 67 and a retracted position 123. The element 66 
has a passageway 124 that extends between and opens 
at its opposite ends into the oil compartment 13 and 
piston chamber 15. The body bore 121 is arranged in 
the base component 21 of body 1 l in coaxial alignment 
with the center bore 18 in piston 16, and the element 
66 extends through the bore 121 in an arrangement 
such that its lower end portion 125 is disposed in the 
oil compartment while the opposite end portion 126 is 
located in the center bore 18 of piston 16. This end 
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portion 126 functions as a piston in center bore 18 and 
is equipped with a peripheral seal shown in (in; form of 
an O-ring 118. ' ' " “ ' " " 

' ' At thel'upper end portion 126, the element passage 
way'124 is enlarged to form a chamber for a ball valve 

' component 129 of a check valve mechanism 130 that 
is used in checking the ?ow ‘of fluid in the passageway 
from the outlet port 131 to the inlet port 132 at the 
lower end of the element. The mechanism-130 as car 
ried by element ‘66 includes a compression spring 133 
which is’ interposed between the ball 129 and a metal 
disk 134 that is threaded in the upper end of the ele 
ment 66. This disk 134 serves ‘as a'spring retainer and 
has an opening that provides the ‘port 131 for the dis 
charge of the ?uids from the passageway irito the cen 
ter bore of the piston'during the operation of the pump 
ing mechanism. As is evident from the drawings, the 
compression spring 133 constantly urges theball 129 
againstthe valve seat 135 so as to check the ?ow in the 
directionv of the oil compartment. This check valve 
mechanism 131) cooperates with valve mechanism 87 in 

‘establishing the ?uid drive connection between the 
pump element 66 and piston 16 during the ?uid intake 
stroke of the piston. ‘ 

The mechanism 139 for driving the pump element 66 
comprises a constant torque clutch 140 that has a 
clutch plate. 141 which is ?xed to a shaft 142 that is 
driven by a suitable motor, not shown. The other clutch 
plate 143 of clutch 140 is secured to a shaft 144 which 
is journaled in a bearing 145 that is mounted in a body 
bore designated at 146. Shaft 144 extends into the oil 
compartment 13 and carries a crank 147 which ‘is rotat 
ably driven ‘through its shaft connection with the clutch 
140.‘The crank is linked to the pump element ,66 by an 
arm 148. Thelower end of arm 148 is pivotally con 
nected to the crank 147 by a pivot pm 149, and the 
other end of the crank is disposed between the arms 
150 of a yoke 151 where it is connected to the yoke by 
means of a pm 152. The upper end of yoke 151 fits in 
.an end socket of the pump element 66, and here the 
yoke 151 is ?xed in place by another pin 154. Above 

' the socket, the pump element 66 is provided with radi 
ally extending openings that serve as the inlet ports for 
the passageway. 
Mechanism 139 isdesigned to drive the pump ele 

ment 66 between its. extended and retracted positions 
67 and 123 as seen in FIG S. 1 and 3. At the retracted 
position 123, the discharge end portion 126 of element 
66 is located adjacent to the end wall 35. At the ex 
tended position, this end portion 126 is offset from the 
wall 35 toward the other interior end wall 113 that is 
located at the opposite end of the piston chamber. As 
element 66 moves from its retracted position to its ex 
tended position, the check valve carried by the element 
is closed and a fluid drive connection is established be 
tween piston 16 and the pump element 66. On the 
other hand, when the element moves from its extended 
position to its retracted position, the valve carried by 
the element opens to admit oil into the center bore of 
the piston. ‘ 

The device 10 also has a mechanism 170 which is de 
signed to lock‘the piston at an intermediate position be 
tween its extended position 67 and retracted position 
123 when the pressure in the chamber falls to atmo 
spheric for reasons that the supply of gasoline becomes 
exhausted. ‘ 

8 
" This mechanism 170 is mounted in a bore 171 that 
opens through the lower end face 72 of the piston 16. 
Bore 171 is radially offset from and parallel to the cen 
ter bore 16 and it houses a bellows 178 which operates 
between the‘ closed end 172 of the bore 171 and a 
metal disk 173 that is axially slidable in the enlarged 
lower end‘ 174 of the bore. The disk 173 has an annular 
cam surface 175 at its lower end that operates against 
the end ofa radially extending pin 176 which is housed 
in a radially extending bore 177 that opens at its oppo 
site end into bores 171 and 18. 
The pressure in the bellows 178 is slightly above at 

" mospheric under ambient surrounding conditions so 
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that it expands when the pressure in the piston chamber 
falls to atmospheric or therebelovv and urges the disk 
173 downwardly. This causes the cam surface 175 to 
bear against the end of pin 176 and tends to force the 
pin 176 toward the pump element‘ 66 in bore 18. Ele 
ment 66 has an annular recess 179 at its upper end and 
‘which is designed to receive the pin 176 and cooperate 
therewith in locking the piston 16 to element 66 under 
certain ‘circumstances, as will be subsequently seen. 
~Whe'n the pressure conditions in the working end of the 
chamber exceed that in the bellows 178, the disk is 
thrust upward against the shoulder 180 and this permits 
the pin 176 to assume a disengaged position with re 
spect to the element 66. 
The operation of the device 10 is best understood by 

the operating cycle depicted in FIGS. 1 through 4. In 
FIG. 1, the components of the device 10 are seen at the 
commencement of the cycle and at which point the 
pump element 66 is in its retracted position 123 and the 
piston 16 is at its lower position 68 adjacent to end wall 
35; Under such circumstances, the piston 16 having en 
gaged the upper end 62 of element 57 and forced the 
valve section 58 to a closed position 59 in passageway 
14 as the piston moved into the lower position, the ele 
ment 57 is locked in place by means of the ball detent 

- 64 of mechanism 65. The other ball 157 of the mecha 

45 

nism 65 maintains the ball detent 64 in the peripheral 
recess 63 of the element 57 through contact with the 
periphery of pump element 66 as seen in FIG. 1. At the 
commencement of the cycle the valve 86 of the toggle 
valve mechanism 87 is also in its closed position 91 in 
the piston passageway 83. This was accomplished as 
the piston moved into the lower position 68 seen in 

‘ FIG. 1 and caused the lower end 96 of element 88 to 
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encounter the stop 100 and force the valve 86 into its 
closed passageway position seen therein. 
The ball 129 of the check valve mechanism 130 that 

is carried by the pump element is in a closed position 
in the passageway 124 at the commencement of the cy 
cle. As such and with the valve 86 of the toggle valve 
mechanism 87 in a closed position, the oil is trapped in 
they piston center bore 18 to provide the the ?uid drive 
linkage between the pump element 66 and piston 16. 
Thus, as the pump element 66 reached its retracted po 
sition 123 to commence the cycle, the check valve 130 
closes and a ?uid drive coupling is established in the 
center bore of the piston through cooperation with the 
toggle valve mechanism. Accordingly, as the element 
66 is driven upwards toward its extended position 67 as 
depicted in’ FIG. 2, the piston 16 is driven towards its 
upper position 102' by virtue of the ?uid drive connec 
tion established in bore 18. Such upward movement of 
course draws gasoline through the inlet passageway 12 
and forces the check valve 38 of mechanism 37 to its 
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open position .39‘ againsttheurgings Dur 
ing the. fluid “intake stroke, the valve'of nieb‘ria?isni' 
in the discharge passageway "14 rerriains ‘closed/bee use 
of theball detent64 of mechanism 465‘ is‘loc‘lated and 
maintained in, the peripheral 'groove'ir63 of the’ele' erit 
s7. " Q "'5 

During the intake stroke of piston“ 16_a"'r;educeldp‘res 
sure condition is created at the intake'end‘of’thecham 
her and this causes the bellows 178 expand‘ and tend 
to drive the disk downwardly: This iri'turn' ‘tends to 
:drive the pin 176 toward the pump element‘ 66. How 
ever, the ‘latch end 181 of the pin‘ merely presses 
against the periphery of, the element 66 duringHth-e in 
take stroke. A ' I l I ' ’ “ 

Several things transpire as the pump element,66; en 
ters its extended position ‘67 at’ the end of‘: the fluid in 
take stroke of piston ‘16. For one, ashthe piston 16 ‘en 
ters its ‘upper position 102 at the end of the‘ intake 
stroke, valve 38 of ‘mechanism 37 seats__'its‘elf to'lclo‘sey 
the intake passageway ‘12. To’ in'sure‘that thel'va'lve' 

, mechanism,37 remains closed during the subsequent 
discharge stroke of piston 16,the yoke is equipped with 
a lateral protuberance 45'that aligns itself with the head 
component 44_ toythus prevent the valve from openingv 
in the event a negative pressure develops'at'the dis 
charge port of the discharge passageway This con 
dition exits as‘ long as the pumping element remains at 
its extended position. 
The pump element 66 is equipped ‘Rwi'ih‘an annular, 

peripheral ‘recess 160 at itslower end and as'th'e pump 
ing elementl66ireaches its extended position 12"2,"this 
recess 160 becomes aligned'with the bore 161 for the 
balls 157 and 64 ofrnechanism 65‘. When this happens, 
the upper force that is exerted by spring 611 on element 
57iof mechanism 52 forces the Cletent balls and '64 
to ,the left as seen in FIG. ,3. This releases the valve ele 
ment 57 in the'diseharge passageway‘ and element-:57 
accordingly moves under the influence of'spring 61 to 

a an open position so that the ?uids in the'space between; , 
the lower face and end wall 35 thereafter discharge 
from the device-throughthe ‘outlet passageway 14.;Si 
m‘ultaneously, withthe release of element 57 ball‘157 

‘v is ‘forced 'in'to'a locking‘ position therecess'160jof 
pump element "66 so that reciprocating“ movement’of Y, 
the pumpteiernrent ceases until such time as vthe valve 
in the passageway is again closed." , l ' 

The third thing'that happens as the pump element 66 
and piston16 enter the position shown in FIG. 3 is that 

.t . the toggle valve mechanism 87 is forced to its‘ open po~ - 
"-sition 90 in the piston passageway. Thus thewhead' 109 
'.of the plunger mechanism encounters the‘set screw 1 l2 

_‘ and forces the valve to the open position “where it is “re 
-tained during the subsequent ‘?uid‘dischar'ge, stroke ‘by 

* .._ the ball detent 94 in groove 92. Once'the piston pas 
‘ ,sageway‘83 is opened, the“v fluid drive connection be 
tween piston _16 and pump element 66_is brokenlalnd 

‘ . the piston>l6 is thereafter urged toward ‘the lower end 
~ wall 35 under the driving in?uence .of spring 17.‘ This _ 
commences the fluid discharge stroke of piston'1‘6 so 
that the fluids in ‘the space between the piston’and end 
‘wall 35 are forced outthrough the discharge passage 
way while simultaneously the oil, in bore ‘178 is‘ forced 
;out through. .the piston passageway to’ mix with the gas 
roline in the space between the piston and end wall and 6 
in the discharge, passageway area. a l V‘ t t v 

When the spring 17 starts its ‘piston 16 drive function 
the pressure at the intake end of the chamber‘inc'rea'ses 
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“aridthis‘cau‘ses thelb'ell‘ows 17s to‘collapse and-'the disk 
"173‘ioassurne a position’ against the shoulder 80. This 
'r'ele'av‘es the forces on pin‘ ‘17650 that as the piston 16 
'i'etui'ns to its bottom position the pin’ fails to’lockingly 

">5 ijengage the'reces‘s'179 in the pumpelement. 
' ' Throughout this discharge stroke of piston116, pump 
element" 66'is locked in'its extended position 67- by‘the 
‘ball ‘detent 157 of‘ locking mechanism 65 so that the 
‘clutch component 140 of the drive mechanism 139 

‘110 continues to slip throughout the discharge stroke of the 
piston‘. Thereafter, as ‘the piston ; 16 ‘ approaches its 
lower position 68'; the upper end 62 of element 57 is en 
countered by the lower face of the piston and the ele 
ment57 in‘ ‘the‘outlet passageway‘ 14 is forced to, re 

l5 ‘spond to the piston movement at theend .of the dis 
' charge'stroke and to assume the closed position 59. As 
~ the outlet passageway: isbeing closed, the lower endtof 
‘the cylindrical section 97.0f the toggle valye mecha 
nism ‘87 encounters the stop 100. Consequently, in re 

20 sponse to the movement of the piston into its lower po 
sition, the valve formingend 86 of the element 88 is 
moved to itsclosed position 91in ,the piston passage 
way. As the piston movesL into its lower position‘and el 
ement 57 is forced to ‘its closed position, ‘the :pumpele 

25, ment 66 is released byithe locking ‘mechanism. Thusas 
element_t57,rmoves into the closed position’ 59, the 

‘groove, 63 in the upper ,end. of the element‘ becomes 
_ aligned with the bore for the ‘detent balls and the 
,downward force being applied to the pump element 66 

3Q ~by,the drive mechanism forces the ,detent (balls to the 
right as viewed in FIG.‘ 4. This releases pump ele 

,, ment 66_and- locks the‘ valve element 57 in 'a closed po 
sition 5,9.until;the pump element again ‘reaches the ‘ex 

1 tendedposition. twithi the’ release of the pump element 
35 w66,,the, clutch ceasesto, slip and‘ the drive‘rne'chanism 

_: ‘139 is. free to drive the pump element to its retracted 
position at which the cycle repeats itself." During this 

, retraction the piston passageway is closed by ‘the toggle 
V , valve mechanism and hence the check valve carried by 

49, thelpump element 66 opens; and admits ‘oil into the cen 
?lter bore‘ of the piston and in an amount which,‘ of 
A, course, is determined by ‘the space displacement in 
,ivolve‘d in‘the ‘retracting movement of the element 66 in 
vthe piston'center bore.‘ i I ' ‘ l ' 

: Among the advantages‘involved ‘in the use of the de 
, vice is the fact that it ceases to discharge a ?uid if the 

, supply source of either ?uid becomesexhausted. For 
example, ‘if. the oil source becomes exhausted and air is 
admitted to the oil compartment, air will be admitted 
to the piston center bore‘during its retraction. Thereaf 
terhhowe‘ver andduring its extension, the air in the bore 

‘ will be simply compressed. ’ l 

I ‘The pressure" developed‘however is‘ insufficient to 
‘overcome theurgings of spring‘17 and hence the piston 
16 remains ‘at its lower position and the valve in the 
outlet passage remains closed so thatelem'ent 66 recip 
rocates but fails'to establish ‘the needed fluid drive‘ con 

‘ nection'to 'cause movement of the piston 16. 
_ When the ‘gasoline supply becomes exhausted, air is 

\ admitted 'to the working end of the piston chamber dur 
ing'the'intake‘stroke'of the piston 16. However, the 
!pressure conditions in the chamber at the end of the 
" piston 16 intake‘ stroke are below that in the bellows 
"178'Q'Con‘seque‘ntly; as the piston 16 is urged‘back 
:towar'd‘its lower‘iposition by spring 17, the bellows 178 
‘of mechanism 170 is urging the disk downwardly and 
hence also urging the pin 176 toward the pump ele 
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ment. As such, when the piston 16 reaches a position 
at which the pin 176 becomes aligned with the recess 
179, it enters the recess and locks the piston 16 to the 
pump element 66. Since the pump element 66 is locked 
in its extended position during the discharge stroke of 
piston 16, piston 16 merely hangs up and the clutch 
continues to slip until the situation is remedied. The 
check valve 164 in the discharge port serves under such 
circumstances to prevent back ?ow of fluid when the 
device is operating'against a positive discharge pressure 
and which could otherwise relieve the reduced pressure 
condition that serves to lock the piston elements to 
gether. 
While only certain preferred embodiments of this in 

vention have been shown and described by way of illusa 
tration, many modi?cations will occur to those skilled 
in the art and it is, therefore, desired that it be under 
stood that it is intended herein to cover all such modifi 
cations as fall within the true spirit and scope of this in 
vention. 
What is claimed as new and what it is desired to se 

cure by letters Patent of the United States is: 
l. A ?uids proportioning and mixing device compris 

ing a body portion having a piston chamber with oppo 
site ends, a passageway connected to a source of ?rst 
fluid and having a discharge port at one of said ends of 
said chamber, a compartment connected to a source of 
second ?uid, and an outlet passageway connected to 
the chamber at said one end, a piston located in the 
chamber and linearly movable between a ?rst position 
at said one end and a second position spacedly offset 
and more remote from said one end, said piston having 
an end face which confronts the space between the pis 
ton and said one end, a bore which has an axis parallel 
with the line of movement of the piston, an opening at 
said end face, and a closed end offset from said end 
face, and a piston passageway communicating with the 
space and with the closed end of said bore, means for 
pumping the second ?uid from the source therefor to 
said bore comprising an elongated passageway contain 
ing element having a ?uid outlet end located in said 
bore and‘a ?uid inlet end located in said compartment, 
said element being mounted in the body portion in co 
axial alignment with said bore and reciprocatingly mov 
able along its longitudinal axis between a retracted po 
sition at which said ?uid outlet end is located adjacent 
to said one end and an extended position at which said 
?uid outlet end is spacedly offset and more remote 
from said one end, said pumping means comprising ?rst 
valve means carried by said element for checking ?uid 
?ow from the outlet end to the inlet end of the element, 
said device comprising means for urging the piston 
from its second position to its first position, second 
valve means carried by said piston and being responsive 
to piston movement at its ?rst position to close said pis 
ton passageway and responsive to piston movement at 
its second position to open said piston passageway, said 
pumping means comprising driven means connected to 
said element for advancing the element from its re 
tracted position to its extended position, and said ?rst 
valve means and said second valve means being coop 
eratively associated to maintain a ?uid drive connec 
tion between the element and piston during such ad 
vancing of the element to thereby advance said piston 
from its ?rst position to its second position against the 
urgings of said urging means. 

20 

25 

30 

35 

45 

50 

55 

65 

12 
2. A ?uids mixing and dispensing device in accord 

with claim 1 where the passageway connected to the 
?rst ?uid source has a ?uid inlet port connected to said 
?rst ?uid source, and where the device comprises 
check valve means for checking ?uid ?ow from the 
outlet port to the inlet port of the passageway con 
nected to said ?rst ?uid source. . 

3. A ?uids mixing and dispensing device in accord 
with claim 1 where the passageway connected to the 
?rst ?uid source has a ?uid inlet port connected to said 
?rst ?uid source, and where the device comprises 
means operating to check ?uid ?ow between the inlet 
port and outlet port of the passageway connected to 
said ?rst ?uid source when said element is at its ex 
tended position. i 

4. A fluids mixing and dispensing device in accord 
with claim 1 where the device comprises means operat~ 
ing automatically to releasably lock the elongated ele 
ment at its extended position until said urging means 
urges the piston into its ?rst position and being releas 
able in response to the piston movement at its ?rst posi 
tion, where the passageway connected to the first ?uid 
source has a ?uid inlet port connected to said first ?uid 
source, and where the device comprises means operat 
ing to check ?uid flow between the inlet port and outlet 
port of the passageway connected to said ?rst ?uid 
source when said element is locked at its extended posi 
tion. 

5. A ?uids mixing and dispensing device in accord 
with claim 1 where the device comprises third valve 
means responsive to movement of said piston at its ?rst 
position to close said outlet passageway and responsive 
to movement of said element at its extended position to 
open said outlet passageway, means operating automat 
ically to releasably lock the elongated element at its ex 
tended position and being releasable in response to 
movement of said piston at its ?rst position which is 
transmitted by said third valve means. 

6. A ?uids mixing and proportioning device compris 
ing a body portion having interior walls that are spaced 
apart and de?ne the opposite ends of a piston chamber 
therebetween, a ?rst passageway for delivering a ?rst 
?uid to the chamber which has a discharge port located 
in one of said walls and an inlet port, a compartment 
having an inlet port for receiving'a second ?uid therein, 
a second passageway for delivering a mixture of the 
?rst and second ‘?uids to the exterior of the device 
which has an inlet port located in said one wall, a piston 
located in the chamber and linearly movable between 
a ?rst position which is spacedly offset from said one 
wall, means urging the piston toward said one wall, and 
means for pumping the second ?uid from the compart 
ment to the chamber; said piston having opposite end 
faces which include one end face that faces said one 
wall, a bore which has an axis arranged in parallel with 
the line of movement of the piston, an end opening in 
said one end face, and a closed end that is offset from 
said one end face toward the other of said opposite end 
faces, and a third passageway which communicates 
with the bore at said closed end and with the exterior 
of the piston at said one end face thereof, said pumping 
means comprising elongated means extending between 
the compartment and chamber in coaxial alignment, 
with the axis of the bore and having opposite end por 
tions respectively located in said compartment and in 
said bore of the piston, said elongated means having a 
fourth passageway for conveying the second ?uid from 
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the compartment to the bore of said piston which has 
an inlet port in the one of the opposite ehd portions 
that is located in the chamber and a discharge port in 
the other of the opposite end portions, said elongated 
means being mounted in the body portion for recipro 
cating longitudinal movement between a retracted po 
sition at which said other end portion is located adja 
cent said one wall and an extended position at which 
said other end portion is located at a position that is off 
set from said one wall toward the other of said walls, 
said bore being arranged when the piston is at its ?rst 
position to therein accommodate movement of said 
other end portion between the locations therefor at the 
retracted and extended positions of the elongated 
means, said pumping means comprising first valve 
means carried by said elongated means for checking 
fluid flow in the fourth passageway from the discharge 
port to the inlet port thereof, and driven means con 
nected to said elongated means for driving said elon 
gated means between its extended and retracted posi 
tions, said device comprising second valve means re 
sponsive to movement of the piston at its first position 
to close said second passageway and responsive to 
movement of the elongated means at its extended posi 
tion to open said second passageway, third valve means 
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carried by said piston and responsive to movement of 
the piston at its first position to close said third passage 
way and responsive to movement of the piston at its 
second position to open said third passageway. fourth 
valve means for checking ?uid ?ow in the ?rst passage 
way from the discharge port to the inlet port thereof, 
means for releasably locking the elongated means at its 
extending position and being releasable in response to 
piston movement at its first position, and means for 
driving said driven means. 

7. A ?uids proportioning and dispensing device com~ 
prising a piston chamber having opposite ends, a ?uid 
inlet passageway communicating with the chamber at 
one of said ends for admitting a ?rst ?uid to said cham 
ber, a ?uid discharge passageway communicating with 
the chamber at said one end ‘for discharging a mixture 
of said ?rst ?uid and a second ?uid, a piston linearly 
movable in the chamber, elongated means linearly 
movable relative to said piston for pumping said second 
?uid into the chamber, and means for reciprocatingly 
driving said piston in said chamber including means for 
establishing a ?uid drive coupling between said elon 
gated means and said piston. 


