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14 Claims. 
This invention relates to apparatus for com 

pounding or for blending lubricating oils. It is 
one of the purposes of the present invention to 
provide an apparatus adapted to accurately com 
pound lubricating oils of different viscosities in 
predetermined proportions to produce oils hav 
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ing desired predetermined viscosities, the opera 
tion of such apparatus being entirely-free from 
irregularities encountered in the usual blending 
operation through the personal equation of the 
Operator. 
In the operation of petroleum refineries for 

the manufacture of lubricating oils, the finished 
lubricating oils may be obtained either by direct 
fractionation to produce an oil of the desired 
physical properties, or by the fractionation of 
two or more stocks followed by compounding or - 
blending of these stocks in predetermined pro 
portions. The majority of lubricating oils for 
use in the automotive trade and for use in lubri 
cating industrial machinery are prepared by 
compounding lubricating oil stocks. Because of 
the fact that a number of different grades of oil 
are required in different industries and especial 
ly in the lubrication of automobiles, there is at 
the present time a tendency to establish certain 
different grades of lubricating oils in accordance 
with the Society of Automotive Engineers speci 
fication and to identify the different grades by 
different numbers. There are at present seven 
S. A. E. grades corresponding to the recognized 
numbers 10, 20, 30, 40.50, 60 and 70, the viscosi 
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ties of which progressively increase, in the order 
named. The lower number designating a rela. 
tively light oil of low viscosity and the higher 
numbers designating relatively heavy oils of high 
Viscosity. This entire range of lubricating oils . 
can be produced by compounding two well estab 
lished lubricating stocks manufactured by the 
refineries known respectively as neutral stocks 
and bright stocks. 
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This compounding or blending is either done 
at the refinery Or at the jobber's bulk plant and 
the various grades are then furnished to the re 
tailer as the trade demands. However, regard 
less of whether the blending is done by the re 
finer or the jobber, it enables the refiner to con 
centrate in the production of a relatively small 
number of stocks thus greatly simplifying his op 
erations and reducing his operating and sales 
costs. Similarly, when a jobber is in a position 
to start with a few lubricating stocks and from 
these make up his entire trade requirements of 
lubricating oils, his operations are much simpli 
fled and his costs greatly reduced if he can 

(C. 22-96) 
through small investment carry two or three 
lubricating stocks and manufacture therefrom, 
by compounding, all of the grades of lubricating 
oils required, for example, for automobiles, 
tractors and other industrial machinery. These 
same advantages could be carried still further to 
the retail service station operator if it were prac 
tical for him to carry only lubricating stocks of 
say a light and a heavy grade and from these 
compound directly the various lubricating oils 
required by the consumer. 
The present invention consists of a novel as 

sembly of apparatus comprising two storage 
tanks, one for light lubricating stock and the 
other for heavy lubricating stock, together with 
proportioning apparatus adapted to effect com 
pounding of these stocks in predetermined pro 
portions and dispensing means whereby finished 
lubricating oils of the various desired grades can 
be obtained directly as required. The invention 
can best be described with reference to the ac 
companying drawings, but it will be understood 
that these drawings are merely for the purpose 
of illustration and that the invention is not lim 
ited thereto. - - 

Figures 1 and 2 are diagrammatic illustrations 
in elevation of two generally similar types of appa 
ratus embodying one form of the invention. 

Figures 3 and 4 are diagrammatic illustrations 
in elevation of two generally sinillar types of ap 
paratus embodying a modified form of the inven 
tion. . 

Figure 5 is an elevation partly in section of 
One type of reciprocating proportioning device 
comprising two positive displacement proportion 
ing elements synchronized so as to operate in a 
predetermined fixed relationship. 

Figure 6 is an elevation partly in section of 
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another type of proportioning device comprising : 
two positive displacement proportioning elements 
of the rotary type, synchronized so as to operate - 
in a fixed predetermined relationship. 

Referring to Figure 1, A and B are storage 
receptacles which may contain widely divergent 
grades of lubricating oil stocks. For example, 
the oil in A may be the lightest lubricating oil 
which it is desired to have available; whereas the 
oil in B may be the heaviest lubricating oil which 
it is desired to have available. The characteris 
tics of these two oils would depend upon the limits 
of the range of grades of oil which it is desired 
to produce. Receptacles A and B may be pro 
vided with vents f and 2 and gauge glasses 3 and 
4 for observing the contents of the receptacles and 
with valve controlled connections S and 6 for fill 
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ing the receptacles. Connection 7 communicates 
with the receptacle A and is provided with a con 
trol valve 30 through which oil from the receptacle 
A may be dispensed directly. Connection 8 com 
municates with the receptacle B and is provided 
with a control valve 36 through which the oil 
from the receptacle B may be dispensed directly. 
A positive displacement proportioning device 9 
communicates through lines 6 and f with con 
nections 7 and 8 respectively. The proportioning 
device 9 is arranged to discharge through valve 
controlled connection 2 to the storage tank C. 
Tank C may be provided with a vent 8 and a 
gauge glass 9 for observing the character and 
amount of oil in the tank. Discharge connection 
3 communicates with the receptacle C and is 

25 

provided with a control valve 33 so that oil may 
be dispensed directly from tank C. as desired. 
Storage tanks D, E, F, and G are similar to tank 
C and similarly equipped with vents 8 and gauge 
glasses 9. 

Proportioning devices 4 and 5 are arranged 
to discharge into storage tanks D and respec 
tively through valve controlled connections 6 and 
T. Proportioning device 4 communicates on one 
inlet side with receptacle A through connections 
T and 20 and on the other inlet side with tank C. 
through connections 3 and 2. Proportioning 
device 5 communicates on one inlet side with 
receptacle B through connections 8 and 22 and 
on the other inlet side with receptacle C through 
connections 3 and 23. Storage tanks D and E. 
are provided with discharge connections 24 and 
26, respectively, and these discharge connections. 
are provided with control valves 3 and 35 respec 
tively, in order that oil may be dispensed from 
storage tanks D and E directly. Proportioning 
devices 26 and 2 are arranged to discharge into 
storage tanks F and G respectively through valve 
controlled connections 2 and 29. Proportioning 
device 26 communicates on one inlet side with 
storage tank D-through connections 24 and 37 and 
on the other inlet side with storage tank C 
through connections 3 and 38. Proportioning 
device 2 communicates on one inlet side with 
storage tank C through connections 3 and 39 
and on the other inlet side with storage tank E. 
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through connections 25 and 40. Storage tanks F. 
and G are provided with discharge connections 4 
and 42 respectively which are in turn provided 
with control valves 32 and 34 through which oil 
may be dispensed from storage tanks F and G 
directly. i. 
The proportioning devices 9, 4, 5, 26, and 2 

each consist of a pair of positive displacement pro- - 
portioning elements, the two elements of each pair 
being synchronized to transfer liquids in a fixed 
predetermined ratio. The proportioning ele 
ments may be any of the well known types of 
reciprocating proportioning pumps having a def 
nitely fixed length of stroke. The transmission 
ratio of the elements of a pair may be fixed by 
varying the relative sizes of the elements and 
providing an arrangement to drive them at the 
same speed, or the separate elements of a pair 
may be of the same size and provided with means 
for driving then at speeds having a definite fixed 
ratio. The elements of a pair for example may 
be connected to a common driving mechanism, 
either directly so as to drive them at the same 
speed, or through gears so as to drive them at 
different speeds in the desired ratio. The pro 
portioning devices may be driven by power sup 
plied from an external source; for example, an 
electric notor, or they may be actuated by the 
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application of pressure to the oil supplied to the 
inlet sides of the proportioning devices. This 
pressure may be applied for example by gravity 
where the storage receptacles A and B are ele- . 
wated relative to the storage tanks C, D, E, F, and 
G, or air pressure may be applied to the receptacles 
A and B. Where it is desired to actuate the pro 
portioning devices, by the pressure supplied at the 
inlet connections so that the proportioning ele 
ments will function similar to meters, the pro 
portioning devices advantageously may take the 
form of a pair of the Well known gear pumps or 
other well known types of positive displacement 
rotary pumps or meters, the elements of each pair 
being of such relative size and connected directly 
or through gears so as to maintain a fixed ratio 
of transmission. As the details of various types 
of positive displacement proportioning pumps and 
meters are known to the art and the present in 
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vention is not dependent on the use of any par- 20 
ticular type, the proportioning devices are only 
conventionally illustrated in the drawings. 
The apparatus illustrated in Figure 2 is gen 

erally similar to that indicated in Figure 1 ex 
cept that no storage tanks are provided for the 25 
intermediate grades of oil and the proportion 
ing devices 9, 4, 5, 28 and 27 are arranged 
to discharge directly into connections 3, 24, 25, 
4 and 42, respectively. In the apparatus illus 
trated in Figure 2 the storage receptacles A30 
and B are provided with valve controlled con 
nections 53 and 54 respectively which are adapt 
ed to supply air pressure to the upper surfaces 
of the liquids in the storage receptacles. In 
this arrangement pressure relief valves 55 and 
56 are substituted in place of the vents and 
2 shown in Figure 1. - 

35 

In the operation of the apparatus illustrated 
in Figure 1, any one of the intermediate stor 
age tanks C, D, E, F, and G is filled by opening 
the valve in the discharge connection leading 
from the proportioning device to the desired 
storage tank and by supplying actuating pow 
er to the corresponding proportioning device. 
Where the storage receptacles A and B are ele 
vated with respect to the intermediate storage 
tanks and the proportioning devices are of the 
type which may be actuated by the application 
of pressure to the oil supplied to the inlet sides 
of the proportioning devices it is only necessary 

40 

to open any one of the control valves 2, 6, 7, - 
28, or 29, in order to supply liquids in the de 
sired predetermined ratio to any one of the 
storage tanks C, D, E, F, or G, respectively. . 
In the arrangement illustrated in Figure 2, 55 

where no intermediate storage receptacles are 
provided, the proportioning devices preferably 
are of the type that may be actuated by the ap 
plication of pressure to the oll at the inlet side 
of the proportioning elements, as otherwise it 
would be necessary to supply power simultane 
Ously to the proportioning device 9 as well as to 
the proportioning device 4 in order to dispense 
an appropriately blended oil through connec 
tion 24. Similarly, it would be necessary to sup 
ply power simultaneously to each of the propor 
tioning devices 9, 4 and 26 in order to dispense 
an appropriately blended oil through connection 
4. However, if the proportioning devices are 
of the type that may be actuated by the appli 
cation of pressure to the oil at the inlet side of 
the proportioning elements, it is only necessary 
to open any one of valves 31, 32, 33, 34, or 35, 
in order to automatically dispense an oil of the 
appropriate blend from the desired discharge 
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connection. For example, opening of valve 33 
will cause the proportioning device 9 to dispense 
an appropriate blend of the oils from storage re 
ceptacles A and B. Similarly, opening of valve 
3 will cause proportioning devices 9 and 4 
to operate simultaneously to dispense an oil of 
the appropriate blend through connection 24, and 
opening of valve 32 will automatically cause pro 
portioning devices 9, 4 and 26 to operate simu 
taneously to dispense an appropriate blend 
through connection 4. 

It is One of the advantages of the apparatus 
illustrated in Figures 1 and 2. that each of the 
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proportioning devices may be adapted to trans 
mit the two oils Supplied to it in equal propor 
tions and that when so arranged and where the 
oil stocks Supplied to storage receptacles A and 
B Correspond respectively to S. A. E. numbers 
10 and 70, blends corresponding to S. A. E. num 
bers 20, 30, 40, 50 and 60 may be compounded 
from these stocks and dispensed through valves 
3, 32, 33, 34, and 35, respectively, by the op 
eration of the apparatus as above described. 
This arrangement has the advantage that only 
One style or size of proportioning device is re 
quired to produce all of the blends necessary to 
Supply the usual trade requirements. It will of 
Course be appreciated that if the trade require 
ments in a particular locality do not warrant the 
manufacture of all of the different grades, a 
portion of the apparatus may be eliminated. For 
example, when it is desired to produce blends 
corresponding to all of the other intermediate 
grades except S. A. E. numbers 50 and 60, the 
storage. receptacles E. and G and proportioning 
devices 5 and 2 together with their corre 
sponding inlet and discharge connections may 
be eliminated. 

Similarly, if the trade requirements of a par 
ticular dealer. do not warrant the production of 
blends corresponding to S. A. E. numbers 20 
and 60, for example, storage tanks F and G and 
the corresponding proportioning devices 26 and 
2 together with their associated inlet and dis 
charge connections may be eliminated and the 
proportioning devices 4 and 5 synchronized to 
the required transmission ratio to produce di 
rectly blends corresponding to S. A. E. numbers 
30 and 50, respectively from the lubricating stock 
Supplied from A and the blend supplied from 
C in the one instance, and from the lubricat 
ing stock supplied from B and the blend supplied 
from C in the other instance. Thus the propor 
tioning device 4 may be synchronized to trans 
mit through its discharge connection a blend 
composed of 35% of oil supplied from connec 
tion and 65% of oil supplied from connection 
3, while proportioning device 5 may be syn 
chronized to supply through discharge connec 
tion a blend consisting, of 65% of oil supplied 
from connection 13 and 35% of oil supplied from 
connection 8. - 

Similarly, proportioning devices 26 and 27 may 
be directly connected through connections 37 
and 40 to connections T and 8, respectively, and 
the transmission ratio of these proportioning 
devices established, for example, to produce 
blends corresponding to S. A. E. numbers 30 
and 50, respectively, while proportioning devices 
f4 and 5 may remain as shown with transmis 
sion ratios established to produce blends corre 
sponding to S. A. E. numbers 10 and 60 respec 
tively, for example, 

In the apparatus illustrated in Figure 3 stor 

age receptacles A and B communicate through 
connections and 8 with manifolds 4 and 42, 
respectively. The inlet side of one of the ele 
ments of each of the proportioning devices, 43, 
44, 45, 46, and 4, is connected to manifold 4 5 
while the inlet side of the other element of each 
of the proportioning devices is connected to the 
manifold 42. In the arrangement shown in this 
figure each of the proportioning devices has a 
different liquid transmission ratio. For example, 0 
the elements of proportioning device 43 may be 
Synchronized to transmit to discharge connection 
48, a blend consisting of 80% of oil supplied from 
receptacle A and 20% of oil supplied from re 
ceptacle B. Proportioning device 44 may be ar- 15 
ranged to transmit to discharge connection. 49, a 
blend comprising 65% of of supplied from recep 
tacle A and 35% of oil supplied from receptacle 
B. Proportioning device 5 may be arranged to 
transmit to discharge connection 50 a blend con- 20 
sisting of 50% of oil supplied from receptacle A 
and 50% of oil supplied from receptacle B. Pro 
portioning devices 46 and 47 may be arranged to 
transmit to discharge connections 5 and 52, re 
spectively, blends of oils from receptacles A and 25 
B in proportions corresponding inversely to the 
proportions transmitted by proportioning devices 
44 and 43, respectively. With the arrangement 
above described and with oils corresponding to 
S.A.E. numbers 10 and 70 in storage receptacles 30 
A and B respectively, oils having physical prop 
erties corresponding to the recognized S. A. E. 
numbers 20, 30, 40, 50 and 60 may be compound 
ed and dispensed directly through connections 
48, 49, 50, 5, and 52. It will of course be ap- 35 
preciated that where the trade requirements do 
not provide a sufficient demand for one or more 
of the intermediate grades, the corresponding 
proportioning device together with its inlet and 
discharge connections may be eliminated. 40 
In the apparatus illustrated in Figure 3 stor 

age receptacles A and B are shown as provided 
with connections 53 and 54 for supplying air 
under pressure and with relief valves 55 and 56. 
It will of course be understood, if receptacles A 45 
and B are elevated with respect to the exit end of 
the discharge connections, that these receptacles 
may be provided with vents as illustrated in Fig 
ure. 1 and the oil permitted to feed by gravity 
through the corresponding manifolds 4 and 42. 50 
Likewise, proportioning devices 43 to 4 in this 
arrangement may be driven by the application of 
external force. For example, where the stor 
age receptacles A and B cannot advantageously 
be elevated and where a source of compressed air 55 
or other gaseous medium is not readily available, 
the proportioning devices may comprise pairs of 
positive displacement proportioning pumps Syn 
chronized together and each pair of pumps may 
be driven by the application of power from an 60 
external source, for exampie an electric motor, 
so that oil will be drawn from receptacles A and 
B, through discharge connections and 8, mani 
folds 4 and 42, and the corresponding inlets to 
any one of the desired proportioning devices. 65 
Similarly, it will be obvious that the proportion- . 
ing devices may be arranged to discharge into 
corresponding intermediate storage tanks, as in 
the arrangement illustrated in Figure 1, so that 
a linited supply of the various intermediate 
grades of oil will be available at all times. 
The apparatus illustrated in Figure 4 illus 

trates a practical compact arrangement of the 
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apparatus illustrated in Figure 3 which is par- 75 
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4. 
ticularly adapted for small scale installations 
such as might be required by the small service 
station operator. In the arrangement shown in 
Figure 4 the corresponding parts are numbered 
the same as in Figure 3 and the arrangement 
shown is such that if oils corresponding to S.A.E. 
numbers 10 and 70 are supplied to storage recep 
tacles A and B respectively, oils corresponding to 
S. A. E. numbers 10, 20, 30, 40, 50, 60, and 70 may 
be dispensed directly as desired through discharge 
valves 30, 3, 32, 33, 34, 35, and 36 respectively. 
In a relatively small installation of this charac 
ter the entire assembly including the storage re 
ceptacles A and B and the proportioning devices 
43 to 47 may advantageously be inclosed in a metal 
box, and means, for example a steam coll, pro 
vided for heating the equipment to provide for 
free flow of the heavier oils and insure easy op 
eration of the proportioning devices in cold 
Weather. 

In the apparatus illustrated in Figure 4, as in 
the case of the apparatus illustrated in Figure 3, 
it will be obvious that the number of proportion 
ing elements may be decreased or increased and 
the transmission ratios of the various proportion 
fing devices varied in accordance with the number 
and kinds of oil it is desired to dispense taking 
into consideration the lubricating oil stocks avail 
able. Other modifications of the apparatus of the 
invention will be apparent to those skilled in the 
art from the foregoing description. 

Figures 5 and 6 illustrate, respectively, a recip 
rocating and a rotary type of proportioning de 
vice. In the reciprocating type of proportioning 
device illustrated in Figure 5 pistons 66 and 6. 
driven by motor 68 through a common crankshaft 
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operate to draw the liquids to be blended through 
inlet connections 60 and 6, respectively, and to 
discharge then through the single outlet connec 
tion 62. In the apparatus illustrated in this fig 
ure the diameter of piston 67 is considerably less 
than that of piston 66. The size of the cylinder in 
which the piston 67 operates is reduced by sleeve 
65. A similar reduction in the displacement of 
the right hand proportioning element could be 
obtained by reducing the throw of the crank 64 as 
compared to the throw of the crank 63. 

In the proportioning device illustrated in Figure 
6the rotating members may be of the well known 
lobe or well known gear type. In the apparatus 
illustrated the ratio of the relative speeds of rota 
tion is controlled by the ratio of themeshing gears 
73 and 74. In this type of proportioning device 
the rotating element may be driven by motor 75 
so as to draw the liquids to be blended through 
inlet connections 70 and 7 and to discharge the 
blended liquids through the common connection 
2. In the gear type of rotary proportioning de 

vice illustrated in Figure 6, the motor TS may be 
dispensed with entirely if the liquid is supplied 
under pressure to either or both of connections 

and T. 
I clain: 
1. In an apparatus of the class described the 

combination comprising two storage receptacles, 
a plurality of pairs of positive displacement pro 
portioning elements the elements of each pair 
being synchronized to transmit liquids in a dif 
ferent predetermined fixed ratio, a manifold com 
municating with one of said storage receptacles. 
and with the inlet side of one of the elements of 
each of the pairs of proportioning elements, a Sec 
ond manifold communicating with the other stor 
age receptacle and with the inlet side of the other 
element of each of the pairs of proportioning ele 

2,051,982 
ments, and separate means for uniting liquids dis 
charged from each of said pairs of proportioning 
elements. 

2. In an apparatus of the class described the 
combination comprising two storage receptacles 
each provided with a valve. controlled discharge. 
connection, a plurality of pairs of positive dis 
placement proportioning elements the elements 
of each pair being synchronized to transmit liq 
uids in a different predetermined fixed ratio, a 
manifold communicating with one of Said stor 
age receptacles and with the inlet side of one of 
the elements of each of the pairs of proportioning 
elements, a second manifold communicating with 
the other storage receptacle and with the inlet 
side of the other element of each of the pairs of 
proportioning elements, and a plurality of valve 
controlled discharge connections each adapted to 
receive both liquids discharged by one of said pairs 
of proportioning elements. 

3. In an apparatus of the class described the 
combination comprising two storage receptacles 
each provided with a valve controlled discharge 
connection, a plurality of pairs of positive dis 
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placement proportioning elements the elements of 25 
each pair being synchronized to transmit liquids 
in a different predetermined fixed ratio, said pro 
portioning elements being operable by the intro 
duction of liquid supplied under pressure to the 
inlet. sides thereof, a manifold communicating 
with one of said storage receptacles and with the 
inlet side of one of the elements of each of the 
pairs of proportioning elements, a second mani 
fold communicating with the other storage recep 
tacle and with the inlet side of the other elements 
of each of the pairs of proportioning elements, 
means adapted to apply pressure to said storage 
receptacles, and a plurality of valve controlled 
discharge connections each adapted to receive 
both liquids discharged by one of said pairs of 
proportioning elements. 

4. In an apparatus of the class described the 
combination comprising two storage receptacles 
each provided with a valve controlled discharge 
connection, a plurality of pairs of positive dis 
placement proportioning elements the elements of 
each pair being synchronized to transmit liquids 
in a different predetermined fixed ratio, said pro 
portioning elements being operable by the intro 
duction of liquids under pressure to the inlet sides 
thereof, a manifold communicating with one of 
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said storage receptacles and with the inlet Side: 
of . one of the elements of each of the pairs tof 
proportioning elements, a second manifold con 
municating with the other storage receptacle and 
with the inlet side of the other element of each 
of the pairs of proportioning elements, and a plu 
rality of valve controlled discharge connections 
each adapted to receive both liquids discharged 
by one of said pairs of proportioning elements, 
said storage receptacles being elevated with re 
spect to the exit ends of said discharge connec 
tions. 

5. In an apparatus of the class described the 
combination comprising two storage recep 
tacles, a plurality of pairs of positive displace 
ment proportioning elements the elements of 
each pair being synchronized to transmit liquids 
in a different predetermined fixed ratio, said pro 
portioning elements being operable by the intro 
duction of liquids under pressure to the inlet 
sides thereof, a manifold communicating with 
one of said storage receptacles and with the 
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inlet side of the elements of each of the pairs is 
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of proportioning elements, a second manifold 
communicating with the other storage receptacle 
and with the inlet side of the other element of 
each of the pairs of proportioning elements, 
means for Supplying liquid from said storage re 
ceptacles to the inlet sides of the proportioning 
elements under pressure, and a plurality of valve 
controlled discharge connections each adapted to 
receive both liquids discharge by one of said 
pairs of proportioning elements. ... " 

6. In an apparatus of the class described the 
combination comprising two storage receptacles, 
a plurality of proportioning devices including a 
first and a second proportioning device each com 
prising tWO positive displacement proportioning 
elements Synchronized to transmit liquids in a 
predetermined fixed ratio and a discharge con 
nection adapted to receive liquid transmitted by 
said proportioning elements, connections be 
tween one of the storage receptacles and the in 
lets of one of the proportioning elements of the 
first and the second of said proportioning devices, 
a connection between the other storage recep 
tacle and the inlet of the other proportioning ele 
ment of the first proportioning device, and a con 
nection between the discharge connection of the 
first proportioning device and the inlet of the . 
other element of the second proportioning device. 

7. In an apparatus of the class described the 
combinatioh comprising two storage receptacles 
each provided with a valve controlled discharge 
connection, a plurality of proportioning devices 
including a first and a second proportioning de 
Vice each comprising two positive displacement 
proportioning elements synchronized to transmit 
liquids in a predetermined fixed ratio and a valve 
controlled discharge connection adapted to re 
ceive liquid transmitting by said proportioning 
elements, connections between one of the storage 
receptacles and the inlets of one of the propor 
tioning elements of the first and the second of . 
said proportioning devices, a connection between 
the other storage receptacle and the inlet of the 
other proportioning element of the first propor 
tioning device and a branch connection between . 
the discharge connection of the first proportion 
ing device and the inlet of the other element of 
the second proportioning device. 

8. In an apparatus of the class described the 
combination comprising two storage receptacles, 
a plurality of proportioning devices includ 
ing a first and a second proportioning device each 
comprising two positive displacement propor 
tioning elements synchronized to transmit liquids 
in equal proportions, and a discharge connection 
adapted to receive liquid transmitted by said . 
proportioning elements, connections between one 
of the storage receptacles and the inlets of one 
of the proportioning elements of the first and the 
second of said proportioning devices, a connec 
tion between the other storage receptacle and the 
inlet of the other proportioning element of the 
first proportioning device, and a connection be 
tween the discharge connection of the first pro 
portioning device and the inlet of the other ele 
ment of the second proportioning device. 

9. In an apparatus of the class described the 
combination comprising two storage receptacles, 
a plurality of proportioning devices including a . 
first, a second and a third proportioning device uids in a predetermined fixed ratio and a valve 

controlled discharge connection adapted to re each comprising two positive displacement pro 
portioning elements synchronized to transmit 
liquids in a predetermined fixed ratio and a dis 
charge connection adapted to receive liquid 
transmitted by said proportioning elements, con- . 

nections between one of the storage receptacles. 
and the inlets of one of the proportioning ele 
ments of the first and the second of said pro 
portioning devices, a connection between the other 
storage receptacle and the inlet of the other pro 
portioning element of the first proportioning de 

5. 

vice, connections between the discharge connec 
tion of the first proportioning device and the in 
let of the other proportioning element of the 
Second proportioning device and the inlet of one 
element of a third proportioning device, and a 
Connection of the second proportioning device 
and the inlet of the other element of the third 
proportioning device. 

10. In an apparatus of the class described 
combination comprising two storage receptacles, 
a plurality of proportion devices including a 
first, a second and a third proportioning device 
each comprising two positive displacement pro 
portioning elements synchronized to transmit 
liquids in equal proportions and a discharge con 
nection adapted to receive liquid transmitted by 
said proportioning elements, connections between 
one of the storage receptacles and the inlets of 
one of the proportioning elements of the first and 
the second of said proportioning devices, a con 
nection between the other storage receptacle and 
the inlet of the other proportioning element of 
the first proportioning device, connections be 
tween the discharge connection of the first pro 
portioning device and the inlet of the other pro 
portioning element of the second proportioning 
device and the inlet of one element of a third 
proportioning device, and a connection between 
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the discharge connection of the second propor-35 
tioning device and the inlet of the other element 
of the third proportioning device. 

11. In an apparatus of the class described the 
combination cornprising two storage receptacles 
each provided with a valve controlled discharge 
connection, a plurality of proportioning devices 
including a first, a second and a third propor 
tioning device each comprising two positive dis 
placement proportioning elements Synchronized 
to transmit liquids in a predetermined fixed ratio 
and a valve controlled discharge connection 
adapted to receive liquid transmitted by said 
proportioning elements, branch connections be 
tween one of the storage receptacles and the in 
lets of one of the proportioning elements of the 
first and the second of Said proportioning de 
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vices, a branch connection between the other . 
storage receptacle and the inlet of the other pro 
portioning element of the first proportioning de 
vice, branch connections between the discharge 
connection of the first proportioning device and 
the inlet of the other proportioning element of 
the second proportioning device and the inlet of 
one element of a third proportioning device, and 
a branch connection between the discharge con 
nection of the second proportioning device and 
the inlet of the other element of the third pro 
portioning device. - 

12. In an apparatus of the class described the 
combination comprising two storage receptacles, 
a plurality of proportioning devices including a 
first and a second proportioning device each 
comprising two positive displacement propor 
tioning:eferents synchronized to transmit liq 

ceive liquid transmitted by said proportioning 
elements, said proportioning elements being op 
erable by the introduction of liquid under pres-. 
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tween the storage receptacles and the inlets of 
one of the proportioning elements of the first. 
and the second of said proportioning devices, a 
connection between the other storage receptacle 
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