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5‘ ‘Claims. (Cl. 103-38) 

This invention relates to liquid proportioning devices 
in general, and speci?cally relates to a proportioning de 
vice which employs a reciprocating pump or motor to 
effect proportioning in accordance with a predetermined 
setting of the stroke of the pump or motor. 

In many physical and chemical processes and opera 
tions it is necessary to mix or intermingle two or more 
?uids in ?xed relative proportion at varying rates of ?ow 
and at varying pressures. It is further desirable to be 
able to change these ratios quickly and simply by ma 
nipulating controls on the device and Without having to 
change component parts of the device or to interrupt the 
?ow of the various ?uids. ' 

It is an object of this invention to provide improved 
means whereby two or more liquids may be accurately 
proportioned each to the other, the proportioning ratios 
being readily variable by adjusting controls on the ap 
paratus. 

It is a further object to provide improved means where 
by the proportioned liquids may be kept segregated one 
from the other until they are ready to be mixed inter 
nally of the device, or they may be kept segregated at 
all times, such as might be necessary in the case of two 
or more chemicals which are packaged separately and 
mixed by the ultimate user. 

It is a still further object of this invention to control 
the sequence of the addition of the various proportioned 
liquids one to the other so as to avoid possibly dangerous 
reactions, precipitation of materials from the liquids, or 
harmful corrosion of unprotected parts of the device, or 
deposit of precipitated materials from the liquids which 
might cause binding of moving parts due to reduction in 
clearances Within the device or accelerated wear. 
A further object of this invention is to provide im 

proved pr-oportioning means whereby the two or more 
proportioned liquids may be kept isolated, as for exam 
ple, when'liquids must have physical or chemical changes 
performed upon them prior to mixing with one or more 
other proportioned liquids. 
A still further object of this invention is to provide a 

device which may be added to an already existing posi 
tive displacement pump, positive displacement liquid 
motor, or positive displacement liquid meter. 
The foregoing and other apparent objects are accom 

' plished in the preferred embodiment of my novel ar 
rangement in which a lever arm is caused to oscillate 
through an are by means of an hydraulic motor or any 
other suitable power source, said lever arm being pivot 
‘ally connected to drive one or more reciprocating pumps 
or motors, and calibrated means being provided to vary 
the position ‘from the fulcrum of the lever to which at 
least one of the reciprocating pumps or motors are con 
nected to said lever. In this manner the strokes of the 
several reciprocating pumps and motors connected to the 
lever arm, and hence the quantity of ?uid delivered 
thereby, may be varied. The outputs of the several hy- . 

Qdraulic pumps and motors connected to the lever arm 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

2,954,737' 
Patented Oct. 4, 1960 EC€ 

2 
will thus be in de?nitely predetermined proportions, the 
exact quantities dispensed depending chie?y upon the 
distances of each pump from the fulcrum of the lever 
arm to which each is connected and the effective hydrau 
lic area of each pump, as well as the stroke of the piston. 
My invention is more fully described hereinafter in 

this speci?cation with reference to the annexed draw 
ings, in which: 

Figure 1a is the right hand half of a plan view of the 
preferred embodiment of my apparatus; 

Figure 1b is the left hand half of said plan view, these 
two ?gures when placed side by side, developing the com 
plete plan; ' 

Figure 2 is a side elevation of the apparatus of Figure 
1, viewed from the lower edges of both Figures 1a and 
1b; - 

Figure 3 is an enlarged sectional view of the liquid 
motor valve taken on the line 3-3 of Figure -2; 

Figure 4 is an enlarged sectional view of the liquid 
pump taken on the line 4—-4 of Figure 2; 

Figure 5 is a slightly shortened sectional view of the 
liquid motor taken on the line 5—5 of Figure 2; 

Figure 6 is a side elevation of the apparatus of Fig 
uresla and lb, viewed down from the top edge thereof; 

Figure 7 is a side elevation of the apparatus of Fig 
ures 1a and 1b viewed from the right side of Figure 1a; 

Figure 8 is a diagrammatic representation of the rela 
tive motion of the pump and motor of Figures 1a and 
1b; and 
Figure 9 is a schematic view of an alternative embodi 

ment of my invention. 
Referring speci?cally to Figures 1, 1a, 2, 6 and 7-, my 

novel proportioner includes a base 1 resting desirably 
on suitable feet 2. A pump sub-base 3 is fastened to 
base 1 by means of spacer columns 4 and through-bolts 
5. A lever pivot pin 35 is ‘fastened to base v1 by means 
of a bolt 34 or other suitable fastener. Mounted on pin 
35 and secured thereto by pin 36, an arm assembly 42 
is free to rotate about the axis of pin 35 in the bearing 
33 at the end of which are mounted the arms 27 and 28 
‘which are separated by spacers 29, 30, and fastened by 
bolts 31, 32. On one side of arm 28 is mounted a drive 
screw 7 held free to rotate in journal spacers 37 and 38 
and actuated by a hand crank 71 and retainer nut 40. 
Mounted on screw 7 and free to move along the axis of 
7 as crank 71 is turned, is the pump drive yoke 13 suit~ 
ably threaded to accommodate drive screw 7. Pump 
shaft 20 is freely pivoted to the drive yoke 13 by means 
of pin 14. This pin 14 further acts as a pumpshaft po— 
sition indicator pointer against the calibrated scale 8 
mounted on top of the journal spacers 37 and 38. On 
the right hand side of arm 28 are mounted drive plates 
41 and 47 separated by spacers 44, 45, 43 and 46. A 
drive pin 39 passes through pump drive bushing 69 freely 
at one end. Pin 48 and the top end of pin 39 enter into 
valve drive sleeve 49 sufficiently to form a free pivot for 
sleeve 49 but not deep enough to interfere with the slid 
ingly free motion of sleeve 49 on rod 50. 
Pump 6 (better seen in Fig. 4), is ?xed to the base 

plate 16. A pump pivot 15 with pivot pin -123'a1lows 
pump 6 to swing freely back and forth as drive arms 27 
and 28 move through an are about pivot 35. Pump pivot 
15 is suitably threaded at 124 to accommodate parallel ad 
justing screw 9 so that, as hand crank 72 is turned in 
journals 11 and 12, pump pivot 15 and base plate 16 are 
free to move along the axis of screw 9. Screw 9 is main 
tained in place by the face of crank 72 and the retainer 
nut 68. As pump 6 swings, bases 16 and 17 serve as bear 
ing surfaces. _ 

Scale 10 is calibrated to coincide with scale 8. While 
this second screw arrangement and scale might be dis 
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pensed with, I prefer to employ it to give greater ac 
curacy in setting and adjusting of the proportions of 
?uid to be dispensed. 

Supply line 12} conducts ?uid to be proportioned to 
pump 6, and the ?uid’ is discharged through discharge line 
19. Proportioning drive motor '22 is pivotally secured 
directly to the base 1, better shown in Figs. 5, 6, and 7, by 
a free ?tting pin'114 extending through lug journal 113' 
mounted on spacer 115- and secured by nut 116V. Valve 
21 is mounted on base 70, and this in turn is fastened to 
proportioning drive motor 22 Inlet liquid enters through 
conduit 26, and is distributed to the motor 22 through 
valve’ 21 and conduits 23 and 24, therefrom Discharge 
from the motor 22 takesiplac'e also through the valve 21 
and conduits 73 and 74. ’ lf‘desired, liquid from the pump 
'6, discharged ‘through ihe conduit '19, may be brought into 
and mixed with liquid in conduit 25 at point X’ in mani 
fold 25. Valve rod 50’ has secured to'it the drive collars 
53 and 56 onto which are tightly ?tted springs 52 and 
55, respectively (Fig. 7). Collars 51 and 54 are slidingly 
free on ‘rod 50 are pressed onto and tightly ?tted to 
springs 52 and 55, respectively. A valve lock, better seen 
in Figs. 3 and 7, has two lock‘arms 59 and 60 attached to 
lug pivots 61 and'61a by means of pins 63 and 62, respec 
tively, about which the said arms are rotatably free to 
pivot. Balanced'lever arms 65 ‘and 58 on both sides of 
rod 50 are freely attached to rod 50 by pin '64 at one 
end, and to the lock arms 59 and 60 by free ?tting pins 76 
and 75, respectively. Balanced springs 57 on both sides 
of rod '50 spanw between pins 75 and 76 to pull the axes 
of these pins together. i ' ' 

The valve proper, Fig. 3., consists of a body 21 into 
which the conduits 23, 24, 26, 73 and 74 are sealed. An 
nular cavities 92,83, 89, 90_.and 91 are disposed about a 
common axis and are interconnected therealong by cham 
fered valve seats 83, 8.4, 85 and 86. The valve rod 50 
is guided by the heads 66 and 67 which form a slidingly 
free bearing ‘for the rod. The glands 9'5 and 82 form a 
liquid seal around the rod 50. Valve heads 66 and 67 
are sealed to the body 21 by means of gaskets 94 and 93, 
respectively. A specially cut double-headed piston 78 
with annular grooves 784, 78b, is fixed to red 50 by means 
of a fastener 87. This, piston 78 is free to move with the 
rod 50 in a reciprocating fashion within the cavities 92, 
88, 819, 90: and 91 in valve body 21. Seal member 80 
in groove 78d seals at seats 83 and‘ 84 depending upon the 
position of piston 78, while seal member 79 in groove 
78b seals at seats 85 and 86', respectively. Shock ab 
sorber washers 81 and 77 are mounted on rod 50 at each 
end of piston 78. 

Referring next to the‘vertical section of the pump 6 
shown ‘in Fig. 4, the piston rod 20 is moved in a reciprocat 
ing fashion by force applied by arm 28 through the con 
nection of the pump drive yoke 13‘ to the rod 20 at pin 
14. A piston comprising sliding seal members 159 and 
161, separated by theback-washer 160, is’ secured to the 
rod 20 by‘ inner follower sleeves 15-7 ‘and 163 and means 
158 and 162-. The piston thus formed is slidingly free 
in the cylinder 131 and makes a positive liquid seal with 
the inner wall thereof. The rod 20 is guided by pump 
cylinder heads 152 and 128. which act as a slidingly free 
journal for rod 20. A liquid seal is maintained be 
tween rod 20 and the pump cylinder heads 152 and 128 by 
the gland members 150 and 129, respectively. The seal 
between the cylinder 131 and the pump cylinder heads 152 
and 128 is maintained by means of gaskets 164 and 
130, respectively. The seal‘ between members 170,117 
with member 152 is maintained by gaskets 147, 175, 
respectively, and between members 136, 122 with mem 
her 128, by gaskets 139, 140 respectively. Liquid supply 
conduit 18 enters the member 122 at 120 and. connects 
with the cylinder chamber 166 through the, passages 121, 
133 and 127. Conduit 18 further connects with the cylin 
der chamber 167 through therpassages 120, the conduit 
1719 to member 117 and thepassages 1:18, 154, and 15,6. 
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4 
A spherical ball 125 is seated over passage 121 at valve 
seat 165, held on its seat by spring 169, and guided in its 
opening and closing action by the cavity 126 in which 
ball 125 makes a free ?t. Similarly, spherical ball 155 is 
seated over passage 118 at valve seat 176, held on its 
seat by spring 168 and guided in its opening and clos 
ing action by the cavity 153 in which the ball 155 makes 
a free ?t. Liquid is discharged from. the pump through 
conduit 19 connected to member 170 at 142, and with 
cylinder chamber 167 through the passages 14,3, 148 and 
151. Conduit 19 further connects with the cylinder cham~ 
ber 166 through the passage 142, the conduit 141 to mem 
bers 136 and the passages 13-8, 134 and 132. A spherical 
ball 149 is seated over passages 151 at valve seat 171, 
held on its seat by spring 146 and guided in its open 
ing and closing action by the cavity 145 in which ball 149 
makes a free ?t. Similarly, spherical ball 135 is seated 
over passage 132 at valveseat 172, held on its. seat by 
spring 137 and guided in’ its opening and closing action 
by the cavity 144 in which ball 135 makes a free ?t. 

In Figure 5 where the motor cylinder 22 is shown in 
section, conduit 24 is in direct communication with‘ cylin 
der chamber 7173 through passage 97 in cylinder head 100. 
Conduit 23 is in direct communication with cylinder cham 
ber 174 through passage 98 in cylinder head 111. The 
rod 96 is guided in reciprocating motion by the journals 
formed in cylinder heads 160 and ‘111 in which journals 
the rod 96 is slidingly free. Liquid seal ‘between the rod 
96 and the cylinder heads 1% and 111 is maintained by 
the glands 99 and 112, respectively. A cylinder 102 is 
sealed at heads 106 and 111 by means of gaskets 101 
and 110, respectively. Mounted and fastened to rod 96 
by fastener 10.8 are piston members consisting of slid 
ing seals 104 and 106 ?xed to the rods 96 by means of 
inner back-up members 103 and 107 separated by washer 
105. These elements 104, 106, 103, 167 and 105 are 
secured together on rod 96 by bolts 109 and thus form 
a slidingly free seal between the chambers 173 and 174. 

In operation liquid enters valve 21 through conduit 26 
where it passes, into annular cavity 89 and thenv moves 
through passage 85 into. cavity 96. ’ From the latter it is 
transferred via conduit 23. into cylinder chamber 174. 
In this process the liquid is prevented from entering 
chambers 8.8 and 91 by means of the sealing action of 
the piston seals 39 against seat 8.4, and 79. against seat 
86, respectively. When a differential in pressure exists 
between conduit 26 and manifold 25, such that liquid 
must flow in the hydraulic circuit, this differential in pres— 
sure is manifested in a substantially higher pressure in 
chamber 174 than in chamber 173. This unit pressure 
differential acting on the effective piston area will pro. 
duce. a force tending to move the piston 103%‘10‘8. along 
with its rod toward the area of- lesser pressure. In this 
case, the rod 96, of the motor in Fig. 5 will tend to. move 
to the left, with the volume of the chamber ‘174. increas 
ing as, the volume. of chamber- 173 ‘decreases. The liquid 
in chamber 173 ‘will be forced through passage 97, through 
conduit 24, into the valve cavity 88, from which it passes 
through passage 83 into cavity 92 and thence into dis 
charge conduit 73, and manifold 25,. Here also the seal‘ 
80 against seat- 84prevents-liquidcommunication between 
chambersiiS and‘ 89. Since conduits 73 and 74 are mani 
folded together in 25 the seal, 79; against seat 86 pre 
vents liquid- communication between chambers 90- and 
9,1, The valve in its operation isphydraulically balanced 
by its inherent; construction and will cause no movement 
ofzthe Piston.” along with, M1150 due to hydraulic. pres 
Sure in the valve chambers. 
As thepiston rod 96b: forced downwardlnme 27 and~28, wnnected'totherod 96. through 39: and69 

(Figs. 1‘ and; 7), along'with. arms 41- and: 47: will swing 
in. an arc-about pivot 35. Valve actuator- 49. connected 
toarms 41 and‘ 47' through 39 and. 48 will follow this 

. movement in an arc, sliding on- rod 50 until itcngages 
spring collar 51. The. lock springs. 57 acting. through 
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lock ‘58 and 65 counteract the force exerted on the 
rod 50 through the spring 52 acting on collar 53, itself 
secured to the rod 50, until the further compression of 
spring v52 exerts a greater force on rod 50 than the com 
bined locking force of springs 57 and the static friction 
of the valve assembly 21. At this point the valve rod 
50' along with piston 78 is forced downwardly. If the 
locking load on the valve is greater than the force ex 
erted by the spring 52, collar 51 'will be forcibly brought 
against collar 53 by actuator 49, thus applying full arm 
force to the movement of the valve. The choice of 
springs 52 along with spring 55 > and lock springs 57 de 
pends upon the arbitrary valve action desired and‘ the 
limits of travel of the liquid motor 22. Projectingthe 
valve 21 (as shown in Fig. 3), to ‘its left hand position 
with member 81 pressing against the inner face of head 
66, the hydraulic action is reversed. In this position 
liquid ?ows through conduit 26 into chamber 89 through 
passage 84, cavity 88, and thence through conduit 24 into 
cylinder chamber 173. Liquid in chamber 174 is forced 
through conduit 23 into chamber 90, through-passage 
86,- .cavity 91 and thence via conduit 74 into manifold 
25. The piston combination 103~108 (Fig. 5) is then 
forced to the right carrying with it rod 96. The result 
of the action of valve 21 and motor '22 is the application 
of a reciprocating force to arms 27, 28 while simul 
taneously a predetermined quantity of liquid is passed 
through valve 21—motor 22 combination in a metering 
manner. I 

To prevent or reduce undesirable hydraulic surge pres 
sures due to rapid reversals of flow within the device, con 
duits 23 and 24 may be constructed of a resilient ma 
terial such as rubber hose, and line conduit connections 
to conduits 25 and 26 may be similarly fabricated. Oth 
er suitable surge suppressing devices well known to the 
art may be employed as desired, for example, a multi 
plicity of cylinders. 

. As the arms 27 and 28 oscillate in an are due to the 
reciprocating force applied by liquid motor 22, pump 
rod 20, slidably connected at the opposite side of fulcrum 
pivot 35 is likewise caused to reciprocate. 

‘Referring to Fig. 4, as the rod 20 moves to the left 
with the piston elements 157, 15-8, 159, and 160, ‘161, 
162, 163, the increased volume of chamber 166 causes a 
reduction of pressure in that volume su?icient to lift ball 
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125 from its seat i165 and cause flow of liquid from sup- ~ 
ply conduit 18 through passages 120, 121, 133 and ‘127 
into cylinder portion 166. At the same time, the volume 
of cylinder portion 167 decreases an amount equal to the 
increase in the volume of portion 166, causing an in 
crease in pressure in .167 such that the ball 149 is lifted 
from its seat 171 and liquid is forced from 167 through 
passages 1511, 148, 143, 142, and thence into discharge 
conduit 19. Conversely, as the rod moves to the right 
liquid is drawn into chamber 167 from supply conduit 
118 through passage 120, conduit 119, passage 1'18, 
around ball 155, which will be lifted from its seat 176, 
and into chamber 167 via passages 154, 156. Liquid is 
simultaneously discharged in equal amount from cylinder 
portion 166 through passage 132 around ball 135, forced 
from its seat 172, thence through passages 134 and 138, 
conduit 141, and into discharge conduit 19 via passage 
142. - 

‘From the foregoing description of the preferred em 
bodiment of my apparatus and its operation, it will be 
seen that the extent of the stroke of the pump 6 can be 
varied in relation to the stroke of the hydraulic motor 
22 simply by turning the cranks 71, 72, thereby disposing 
the pump piston rod 20 at different distances on arm 42 
from the pivot point or fulcrum 35. By pre-selecting 
the'distance between pump rod '20 and fulcrum 35 in 
relation to the distance between fulcrum 35 and pins 48 
and 39, where motor rod 96 connects 69 with arm as 
sembly 42, the stroke of pump 6 may be made to bear 
a direct predetermined relation to the stroke of motor 
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22, in accordance with well known principles of physics‘. 
Depending further only upon‘ the effective piston areas 
of motor 22 and pump 6, the exact proportion of liquid 
which will be dispensed by pump 6 for a given stroke 
of motor 22 and quantity of liquid passed therethrough 
may be calculated, or determined by direct measure 
ment. Such calculated or determined quantities may then 
be marked on the scales 8 and 10, either in absolute 
amounts or in terms of proportions relative to the amount 
of liquid passed on each stroke by the valve motor com 
bination 21, 22. The manner in which calculations are 
madeis well understood by physicists and engineers, and 
need not be further ampli?ed here. ~ 

Figure 8 illustrates diagrammatically the reciprocating 
pivoting action of the motor 22 and pump 6. Pivot pin 
114 is ?rmly secured to the base 1 and cannot move rela 
tive thereto. Likewise, pivot 35 is secured to base 1 and 
is incapable of movement relative to the base. There 
fore, as rod 96 moves in and out of the cylinder of motor 
22, and reciprocates lever 42, the connection of rod 96 
with the lever 42 at 39 must and does swing back and 
forth over a small arc of the lever, and motor 22 pivots 
about pin 114 to follow the locus of the intersection 
of the two straight lines (namely, lever 42 with motor 
22 and its rod 96), each pivoted at one of its extremities 
about a ?xed point (namely, 35 and 114). 
On the other side of the pivot 35, which is ?xed as 

previously stated, the connection between lever 42 and rod 
20 of pump 6 is ?xed at pin 14. Therefore, when these 
two straight lines move with their intersections in an 
arc, the :base at point 15 must pivot relative to base 1 _ 
to track the movement in arc of pin 14 located on lever 
42. 
While I have shown as my preferred embodiment, ap 

paratus which is actuated by a reciprocating hydraulic 
motor and valve arrangement, connected to one extremity 
of a lever while the proportioning pump is connected to 
the extent of the lever on the other side of the fulcrum, 
it should be appreciated that the principles of proportion 
ing devices herein taught may be applied to numero‘us 
different arrangements. For example, in Figure 9, there 
is shown schematically a possible arrangement in which 
both the pump and the motor are disposed on the same 
side of the fulcrum. 

I claim: 
1. Liquid proportioning apparatus comprising in com 

bination a positive displacement pump, said pump hav 
ing an inlet, an outlet, valve means for said inlet and 
said outlet,‘ and a piston rod, a ?rst source of liquid to 
be pumped, means conducting liquid from said ?rst source 
to the inlet of said pump, lever means disposed trans 
versely of the direction of movement of said piston rod 
substantially in the plane thereof, said levermeans being 
pivotally secured at a fulcrum point to move pivotally 
thereabo'ut, means connecting said rod to said lever means, 
the said connecting means being adapted to maintain 
connection between said rod and said lever means in 
the vicinity of a preselected point on the lever means 
throughout the movement of said lever means about its 
fulcrum point, means to vary the position, along a line 
substantially parallel with the lever means, of the said 
preselected point in the vicinity of which- connection of 
the piston rod to the lever means is maintained, thereby 
to vary the stroke of said piston rod and the quantity of 
liquid dispensed through its outlet by said pump on each 
stroke, a second source of liquid for supplying liquid 
under pressure, a liquid metering device, said device in 
cluding a hydraulic motor having a reciprocating driven 
member, and a valve arrangement connected to control 
said motor, said valve arrangement being operative in 
response to operation of said motor to supply operating 
liquid to said motor, means conducting liquid under pres 
sure from said second source to supply pump-operating 
liquid to said valve arrangement, means connecting said 
motor driven member to said lever means to pivotally 
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oscillate the same about its fulcrum, said motor acting 
in response to’ ?ow from said second sourceto drive. said ‘ 
lever and thereby drive said pump to pump liquid from 
said ?rst source, and means to conduct the liquids passed 
by said pump and motor into admixture with each other. 

2. Liquid proportioning apparatus comprising in com 
bination a positive displacement pump, said pump, hav-: 
ing an inlet, an outlet, valve means ‘for said inlet and 
said outlet, and a piston rod, a ?rst source of"v liquid to 
be pumped, means conducting liquid from said ?rst source 
to the inlet of said pump, lever means disposed ‘trans 
versely of the direction of movement of saidpiston rod 
substantially in the plane thereof, said lever means being 
pivotally secured at a fulcrum point to move pivotally 
thereabout, means connecting said rod to said lever means, 
the said connecting means being adapted .to maintain 
connection between said rod and said lever means in the 
vicinity of a preselected point on the lever means through 
out the movement of said lever means about its fulcrum 
point, means to vary the position of the preselected point 
alo'ng said lever means thereby to vary the stroke of said 
piston rod and the quantity of liquid dispensed through 
its outlet by said pump on each stroke, a second source 
of liquid for supplying liquid under pressure, a liquid 
_metering device including a hydraulic motor having a 
power output member reciprocated there-by through suc 
cessive oppo‘site strokes, valve means connected between 
said second liquid source and said hydraulic motor and 
operative in response to completion of one stroke of said 
member to supply liquid under pressure from said second 
source to said motor to reciprocate said member through 
a successive stroke, said output member being connected 
to an eccentric point on said lever to pivotally oscillate 
the same about its fulcrum, said motor acting through 
said lever to drive said pump through successive pump 
ing strokes of variable length ‘depending on the selected 
position of said preselected point along said lever means, 
and means to conduct the liquids passed by said pump 
and motor into admixture with each other. 

3. A self-contained proportional mixing device for 
liquids, comprising a hydraulic motor having a positive 
displacement chamber, means to connect said motor to 
a source of a ?rst liquid under pressure to drive said 
motor, valve means connected to control said meter, said 
valve means being responsive to motor movements and 
alternately connecting said chamber to be ?lled‘by said 
driving liquid and connecting said chamber to discharge 
said liquid therefrom, said motor and valve means being 
constructed and arranged to operate automatically in con 
tinuous cycles in response to flow of said ?rst liquid, a 
pump having a similar positive-displacement chamber, 
a driving connection connecting said pump to said motor 
to operate in synchronism therewith with said pump cham 
ber- discharging concurrently with the discharge from 
said motor chamber, means to vary the driving connection 
between said motor and pump to adjust the pump displace 
ment relative to the motor displacement, whereby to vary 
the proportion between the motor discharge rate and the 
pump discharge rate, means to connect said pump to a 
source of second liquid, and means to conduct the dis 
charge streams from said motor and pump chambers into 
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admixture with each other in a common discharge con= 

t 

A liquid .proportioni-ng device, comprising a lever 
pivotally movable about a supporting fulcrum, a re 
ciprocating hydraulic piston and cylinder motor having 
opposed displacement chambers, means mechanically con 
necting said motor to said lever to oscillate the same about 
said ,fulcrum, means to connect the motor to a source of 
af?rst liquid under pressure for driving the motor, valve 
means connected to control said motor, said valve means 
being responsive to movement of the motor for controlling 
liquid supply thereto and constructed and arranged to 
operate said motor automatically in continuous cycles in 
response to flow of said ?rst liquid, and a‘ reciprocating 
piston and cylinder pump operatively connectedto the 
lever to be driven thereby for pumping a small amount 
of a second liquid at a. fractional rate proportional to‘ 
the rate of flow of said driving liquid through the motor, 
means to adjust the connection between the lever and one 
of said motor and pump to‘ vary the stroke length of one 
with respect to the other, means to connect the pump to 
a source of second fluid, and means to conduct the liquids 
discharged by the motor and pump into admixture. 

5.-A self-contained proportio'nal mixing device for 
liquids, comprising a hydraulic motor having a pair of 
oppositely-acting positive-displacement chambers, means 
to connect said motor to a source of a ?rst liquid under 
pressure to drive said motor, valve means connected to 
control said motor, said valve means alternately connect 
ing said chambers to be ?lled vby said driving liquid and 
connecting said chambers to discharge said liquid there 
from in continuous automatic operation, a lever con 
nected to said motor to be oscillated thereby, a pump 
connected to said lever to be reciprocated thereby, the 
connection between said lever and one of said motor 
and pump being selectively adjustable along the lever to 
vary the relative stroke length of the pump with respect 
to the motor, said pump having a pair of similar op 
positely-acting positive-displacement chambers which re 
spectively discharge concurrently with said motor cham 
bers, means to connect said pump to a source of second 
liquid, and means to conduct the discharge from said 
motor and the discharge from said pump‘ into admixture 
with each other in a common discharge conduit, whereby 
said pump continuously admixes with the discharged 
?rst liquid a substantially constant but adjustable pro 
portion of said second liquid. ‘ 

References Cited in the ?le of this patent 

UNITED STATES PATENTS I 

536,430 Higgins _____________ _._ Mar. 26, 1895 
552,386 . Mo?att _____________ __ Dec. 31, 1895 

1,072,718 Heindl ______________ __ Sept. 9, 1913 
2,203,832 Malburg ____________ __ June 11, 1940 
2,369,365 Nichols ______________ __ Feb. 13, 1945 
2,552,762 Baker ______________ __ May 15, 1951 
2,627,813 Gilmore ____________ __ Feb. 10, 1953 
2,666,392 Martin ______________ -_ Jan. 19, 1954 

- FOREIGN, PATENTS ~ 

498,078 Great Britain ________ __ Jan. 3, 1939 

hm: 

gym 


