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The object of our invention is to provide means 
and a method for mixing or combining two liq 
uids at ?xed ratios at variable rates and/or pres 
sures of delivery to a point oi.’ consumption. 

5 The method lends itself to varied uses, such as 
the blending of oils of different characteristics 
directly into packages, trucks, or tank cars, or 
the preparation oi’ solutions and their dilution to 
constant strength, as in supplying foam solution 

it) to ?re-?ghting apparatus. 
With reference to its application to the produc 

tion of ?re extinguishing foam, this system over 
comes the disadvantages of certain inherent lim 
itations in the operation of so-called “foam gen 
erators” or ejectors and enhances their value for 
use in combination with the more general type 
of “two solution storage” foam system to elimi 
nate the need and expense of storing large quan 
titles of deteriorating and corrosive solutions. 
One inherent disadvantage of foam generators 

is that the maximum pressure at which solution 
may be discharged is limited to approximately 
forty per cent of the water pressure of the inlet 
end. In actual operations it is frequently neces 
sary to operate at higher pressures than are 
available from generators. 
A second disadvantage is that the entire maxi 

mum volume which the generator is designed to 
discharge must be used, throttling of the dis 

30 charged volume being impossible except as the 
inlet volume may be reduced to a relatively ?xed 
minimum at which the generators work efficiently. 
A third disadvantage of the generators is that 

the range of practical operating pressure is from 
about 50 per cent to 125 per cent of their normal 
rating. Within these limits the present gene 
erators will combine proper amounts of powder 
and water to produce good ?re extinguishing 
foam solutions. I . 

4° The ordinary two-solution foam system com 
prises two storage tanks (one containing an acid 
solution, the other an alkali solution), twin 
pumps to discharge these solutions through twin 
pipelines’ to the point of consumption. 

Considerable expense, deterioration, and cor 
rosion is entailed during the storage of solutions 
and new developments have made it practical to 
store the dry chemicals used for making solutions 
in powdered form and dissolving them in water 
at the time of ?re to produce the two solutions, 
thus eliminating the disadvantages of the two 
solution storage system. Generators are com 
monly used to dissolve these powdered chemicals 
but when discharging direct to the point of con 
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sumption, their scope is limited by the above 
mentioned disadvantages. 
When generators discharge to a tank from 

which the two-solution system pumps take suc 
tion, an outside source of water pressure is re- 60 
quired to operate the generators and the rates at 
which solutions areproduced and consumed are 
not synchronized. 
Experience has shown that the most emcient 

alkali solution commonly used in producing ?re 65 
foam contains about 8 per cent by volume of 
bicarbonate of soda. Therefore, to be most e?l 
cient, generators must be designed to combine 
chemical and water in the right proportion to 
produce a solution of about this degree of satura- 70 
tion. In our device, to be hereinafter disclosed, 
an ejector may be designed to combine more than 
the usual proportion of soda to water, yet an 
alkali solution of satisfactory concentration is 
ultimately produced, since means are provided to 75 
dilute a concentrated solution back to any desired 
proportion of chemical and water. 
Thus, the volume of liquid supplied to the 

inlet of a generator used in our system need be 
only a portionot the ultimate volume of desired 
solution, whereas the present generators will 
produce only slightly more ?nished solution than 
the volume or liquid introduced at the generator 
inlet.v As an illustration, the generators com 
monly used combine about one pound of powdered 
chemical to one gallon of water, and produce 
slightly more than a gallon of foam solution. In 
our system it is possible to combine more than 
one pound of chemical per gallon of water, say 
three or four pounds per gallon, and this con 
centrated solution is diluted back to the degree 
of saturation that has proved most satisfactory. 
In order to adequately supply the generator 

inlet in our system, the volume available need be 
only a. portion of the ultimate volume of solution 
produced, whereas most generators as used at 
present require that their inlet be supplied with 
a volume nearly equal to that which will be 
ultimately produced. 
In the attached drawings the invention is 100 

shown in ?ve forms, each of which is suscepti 
ble to two modi?cations, according to whether 
it is desired to produce a. solution of some prede 
termined concentration and then dilute it to 
a lower concentration, as in the preparation of 105 
standardized foam solutions, or to mix two exist 
ing liquids in predetermined proportions, as in 
the blending of oil. 

Fig. 1 illustrates diagrammatically a very sim 
ple iorm oi the invention, in which the mixture 110 
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2 
is proportioned only so long as the outlet valve 
is fully opened} ' 
.Figs. 2 and 3 illustrate a somewhat more ela 

borate arrangement in which the outlet may be 
throttled without disturbing the proportioning 
of the liquids, uniform pump pressure being 
maintained on the pump discharge; 

Figs. 4 and 5 illustrate modi?cations of the 
form shown in Fig. 3, in which a surge tank and 
automatic control valves are provided for com 
pletely preventing any variation in the quality 
of the blend delivered. ' 

Fig. 6 illustrates an arrangement or ?oat and 
valves which may advantageously be used in 
connection with the forms shown in Figs. 4 
and 5; 

Fig. 7 illustrates a device which may be used 
in all the forms, Figs. 1 to 5 inclusive, for so 
dissolving dry soluble powders as to yield a con 
centrated solution of ‘constant strength, and 

Fig. 8 illustrates an arrangement which may 
alternatively be used in all ?ve forms of the in 
vention in the blending 01’ two liquids. 

Referring to Fig. 1, 10 is a pump, 22 is a pump 
discharge pipe, 11 is a branch pipe conducting 
the blended liquid from pipe 22 to a point of 
use not shown, 16 is a branch pipe leading to 
the inlet of the dissolving device 13, and 12 is 
a valve controlling the outlet of blended liquid 
from the system. 26 is a ?xed ori?ce in branch 
pipe 11 for maintaining sufficient pressure on 
branch pipe 16 to operate the dissolving device 
13 at a normal rate. 

13 is the powder dissolving device shown in 
fuller detail in Fig. 6 and consisting of a hop 
per 14 in which the powder is placed, a powder 
conducting pipe 15, an inlet pipe 16 for solvent 
?uid .under pressure, this pipe terminating in a 
jet or nozzle 17 which acts as a ?ow-controlling 
ori?ce, this jet discharging into a pipe 18. This 
device, which is not of our invention, permits 
the powder to ?ow downwardly into the stream 
of liquid passing out of the jet 17 and solution 
takes place under a high degree of turbulence in 
the pipe 18. Within limits, ranging usually from 
50 per cent to 125 per cent of its normal capacity 
rating, this .device will draw into the stream 
leaving the jet 17 a quantity of powder closely 
proportionate to the quantity of ?uid discharged 
by the jet, and within these limits will produce 
in the pipe 18 a solution of approximately con 
stant strength. This strength may be prede 
termined by varying the areas of the jet 17 and 
the feed pipe 15, in view of the physical charac 
teristics of the powder which is to be dissolved.’ 

Referring again to Fig. 1, 19 is a pump suc 
tion pipe having a branch pipe 20 communicating 
with a tank 21 containing a supply of the liquid 
in which the powder is to be dissolved. The 
pump is provided with a discharge pipe 22 which 
branches to the outlet pipe 11 and to the pipe 16 
which supplies ?uid to the dissolving device. 
This device functions in the following man 

ner. The pump 10 being a direct displacement 
J pump, operating at constant speed to deliver a 
constant volume when the valve 12 is open, a 
portion of the pump discharge is passed by ori?ce 
26 through pipe 11 to the point of consumption. 
The remainder of the pump discharge passes 
through pipe 16 to the ori?ce jet 17 in dissolv 
ing device 13. In this device a quantity of pow 
der proportionate to the ?ow through jet 17 is 
drawn into the system and passes through pipes 
18 and 19 to the suction of pump 10. The dis 

' '- charge of the dissolving device 13 is thus con 

1,977,171 
centrated by the addition of powder or other 
miscible substance with the normal solution‘ or 
mixture delivered to it by the pump. 7 
As the return to the pump is less in volume 

than the discharge, liquid will ?ow ‘into the sys-. 
tern through pipe 20 to make up the de?ciency 
and to dilute the concentrated solution or mix 
ture back to its original concentration. 

This device is initially balanced by so pro 
portioning ori?ces 17 and 26 that the quantity of 

1 powder necessary to maintain the solution deliv 
ered through ori?ce 11 at the desired ‘strength 
will be drawn into the system, the pump‘ dis 
charge‘ being constant and being su?lcient in 
volume to feed both ori?ces at a desired rate. 
This form of the device is of little practical 

>_ utility because of its entire lack of ?exibility. The 
outlet valve 12 cannot be closed to less than the 
full opening of ori?ce 26, as in so doing, the 
?xed relation between-these two openings would 
be disturbed, an excessive amount of liquid 
would be returned to the dissolving device, draw 
ing in an excessive'amount of powder. 
The description is introduced as being the sim 

plest illustration of the principle embodied in all 
the forms shown, this being the circulation of a 
standardized solution or mixture through a 
pipe ring (the pipes 22, 16, 18, and 19) including 
a dissolving or injection means (13), a branch 
from this ring (pipe 11) withdrawing mixture 
for use, and another branch from the ring (pipe 
20) serving to introduce make-up liquid‘. 
Referring now to Fig. 2, the description of the 

parts and functions named ‘in the above de 
scription of Fig. 1 need'not be repeated, but ad 
ditions to that system: are made which enable 
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the operator ‘controlling the outlet (at valve 12) '-~- ' 
to shut off against the pump discharge and to- . 
resume full consumption without disturbing the“; 
proportioning of the‘elements of the mixture or, 
shutting down the pump. As in the previous 
form, the output cannot be ,throttled without dis 
turbing the proportioning. I ' 

In pipe 16 we place a valve 23 which is actuated 
by a diaphragm regulator 24 which, in turn, is 

113 

IN 
actuated by ?uid conducted by a small pipe 25 " 
communicating with that portion of pipe 16 lying 
between the 'two valves 23 and 12. The dia 
phragm should be so connected to the valve 23 
as to cause it to close completely in response 
to any material increase in pressure in pipe 16 
and to open completely when the pressure again 
decreases; in other words, valve 23 should be a 
trip valve and not adapted to throttle the stream 
?owing through pipe 16. 

128 

v 130 
Between the discharge pipe 22 and the suction 

pipe 19 we place a bypass pipe 27 provided with 
a weighted relief valve 28. a . . 

arrangement of apparatus is ?rst set in 
the following manner. Pump 10 is a constant de 
livery pump and the combined area of the ori-_ 
?ees 1'7 and 26 is so adjusted as to pass the full 
discharge of the pump at some predetermined 
pressure which is materially higher than the back 
pressure on the outlet pipe 11, valves 12 and 23 
being wide open. The relative areas 01' ori?ces 
17 and 26 are further so adjusted that a prede 
termined proportion of the pump discharge will 
pass through each ori?ce. j 
For example, the pump delivery at constant 

speed may be, say, 200 gallons per minute, the 
combined area of the two ori?ces may be such 
that a pressure of 100# gauge will be maintained 
at this delivery rate, and the relative areas of the 
two ori?ces may be such that ori?ce 17 will pass 
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50 gallons per minute and ori?ce 28 will pass 
150 gallons per minute. 
The diaphragm regulator 24 is then adjusted so 

that it will trip and close valve 23 when the 
pressure increases slightly above normal, or, say, 
at 105 pound gauge, and relief valve 28 is so 
adjusted that it will open at a slightly higher 
pressure, as at 110 pounds. 

This arrangement functions in the following 
manner, using the above assumed ?gures for illus 
tration. Assuming a flow to be already estabr 
lished through the system, valves 12 and 23 be 
ing fully open, 150 gallons per minute of liquid 
is being discharged through pipe 11 to some point 
of use, the pump is lifting 200 gallons per min 
ute of which 50 gallons per minute is being ejected 
through jet 17. This return flow through the 
dissolving device 13 draws in a predetermined 
proportion of soluble powder, producing a highly 
concentrated solution or, if there be an excess of 
the powder, a partial suspension, which returns 
to the pump suction through pipes 18 and 19. 
The quantity so returned is, however, only 

slightly more than 50 gallons per minute. The 
difference between this quantity and the 200 gal 
lons per minute discharged by the pump is there= 
fore drawn from tank 21, which ?oats on the 
pump suction and supplies any de?ciency. 
On closing outlet valve 12 the entire pump dis 

charge is forced against the single ori?ce 17 and 
the pressure in pipe 16 is sharply increased. The 
diaphragm 24 then closes valve 23, relief valve 
28 opens and the entire pump discharge passes 
around to the suction end through bypass pipe 2'7. 

Referring now to Fig. 3, the pump 10 is adapt 
ed to maintain constant pressure instead of con 
stant volume, and to this end may be a centrif 
ugal pump which will operate against a closed 
or throttled discharge, or may be a direct act 
ing steam pump having a branch pipe 29 leading 
from the pump discharge pipe 22 to a diaphragm 
regulator 30 actuating a throttling valve 31 in the 
pipe 32 which supplies steam to the pump. 
In this form of the invention valve 23 is a throt 

tling instead of a trip valve and the diaphragm 
regulator 24 which actuates it is connected with 
the two sides of the ori?ce 26 by means of pipes 
25 and 33, being thus responsive to diilerence 
in pressure between the two sides of the ori?ce. 
Using the same ?gures as in the illustration 

of Fig. 2, we will assume that the delivery of ori 
?ces 17 and 26 is 50 gallons per minute and 150 
gallons per minute respectively at 106 pound 
pressure on line 22 and valves 23 and 12 wide 
open. If now valve 12 be partially closed, reduc 
ing the ?ow through ori?ce 26,‘ the pressure differ 
ential between the two sides of the ori?ce is 
reduced and regulator 24 acts on valve 23 to 
throttle the flow through pipe 16 and the stream 
passing through jet 17. The function of regula 
tor 24 (and its operation of valve 23) is to main 
tain a ?xed ratio of discharge through the two 
pipes 11 and 16. Its setting would be such that 
when the minimum allowable rate of flow to jet 
17 is reached, the valve 23 closes completely, this 
increasing the pressure on line 29 and causing 
the pump to stop. Tank 21 supplies any differ 
ence between discharge through pipe 22 and cir 
culation through pipes 16 and 18, as before. The 
increase in pressure on pipe 22 which would re 
sult from throttling valves 12 and 23 is cared for 
by the steam regulator 30-31 which causes the 
pump to slow down or to stop completely. 

This form of the invention will supply mix 

3 
tures of constant proportion at reduced rates but 
is less sensitive and less accurate than either the 
fourth or the ?fth form about to be described. 

Referring now to Fig. 4, the pump 10 is of the 
constant volume type,-as in the form of Fig. 1. 
The discharge pipe 22 branches to outlet pipe 11 
and this branch is provided with a back pres 
sure regulator 34 actuating a valve 35 for main 
taining a constant minimum pressure on pipe 
22. Another branch pipe 36 provided with a simi- 
lar regulator and valve 37 and 38 respectively leads 
into a surge tank 39. This regulator 37 is set 
slightly higher than regulator 34. The solution 
discharged into the surge tank is at all times 
of the predetermined ?nished blend. 

The surge tank is provided with a ?oat 40 op 
erating a pilot valve 41 which controls a supply 
of air or other ?uid under pressure entering a 
fluid pressure system 42-42 through a pipe 43 
from any source not shown. 

Variations of pressure in this pilot control sys 
tem operate three regulators and valves, to-wit: 
a regulator 43 and valve 44 controlling pipe 20 
which connects tank 21 with the pump suction 
19; a regulator 45 and a valve 46 controlling cir 
culation through pipe 16 and the dissolving de 
vice 13; a regulator 47 and valve 48 controlling 
a pipe 49 connecting surge tank 39 with pump 
suction pipe 19. All three of these valves should 
be arranged as trip valves, to positively and 11m 
mediately open or close with changes in the pres 
sure in system 42, and valve 48 should be ar 
ranged to open as valves 44 and 46 close, and 
vice versa. ' 

In the arrangement of Fig. 4, partial closing ' 
of outlet valve 12 diverts a portion of the pump 
delivery into the surge tank, and the total de 
livery of the pump being constant and within a 
constant pressure range, the ?ow through the 
jet 1'? is practically unchanged by any variations 1 
in the degree of opening of outlet valve 12. 
When surge tank 39 ?lls to a predetermined 

level, ?oat 40 actuates pilot valve 41, closing 
valves 44 and 46, and opening valve 48. This 
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movement causes the pump to be supplied solely : ‘ 
with blended liquid from the surge tank until 
the latter has been su?iciently reduced in level, 
when a reverse movement of the valves reestab 
lishes circulation through dissolving device 13 
and the supply of solvent liquid from tank 21. 
Sufficient lost motion should be provided in the 
linkage between ?oat 46 and pilot valve 41 to 
prevent too rapid reversals of valves 44, 46, 
and 48. 
In the form shown in Fig. 5 the pump 10 is of 

the ‘constant volume type, an ori?ce 26 is placed 
in the outlet pipe 11 which is also provided with 
a back pressure regulator and valve 34 and 35 
to maintain a constant pressure on ori?ces 17 
and 26, which are proportioned in area as above 
described. A branch pipe 36 provided with a 
pressure relief valve 50 connects pipe 11 with the 
surge tank ‘39. This valve could also be of the 
regulator actuated type. 
In place of the pilot valve and regulators shown 

in Fig. 4 the ?fth form may utilize the mechani 
cal valve tripping system shown in Fig. 6, it being 
understood that either method of operating 
valves 44, 46, and 48 may be used in either the 
fourth or the ?fth form of the invention. 
Referring now to Fig. 6, ?oat 40 actuates a‘ 

lever arm 51 by means of a pull rod 52, the 
outer end of the arm carrying a counterweight 
53. The arm 51 is connected by means of a rigid 
vertical member 54 to a second lever arm 55 

125 

13,91 



4 
which‘is supported on a fulcrum 56, this arm 
having a counterweight 57. ‘The two arms de 
scribed are connectedto valves 44, 48, and 46 in 

. the order shown in Fig. 5 (which is not intended 
'55 to indicate any particular space relation) by 

means of rigid vertical members 58, 59, and 60 
respectively, these members being- attached to the 
actuating stems of the respective valves. Mem 
ber 58 is pivoted on arm 51 as at 61 and member 
59 is provided at its upper end with a yoke 62, 
within which the arm has a limited vertical play. 

' This assembly functions in the following man~ 
ner. When the ?oat 40 is in the lower position 
shown the arm 51 rests in the bottom of yoke 62, 
valve 48 being thus closed; member 54 is de 

‘ pressed, raising the weighted end of arm 55 and 
opening valve 46; the weighted end of arm 51 
is raised, opening valve 44.. 
When the ?oat rises, the weighted end of arm 

51 is depressed, the yoke 62 still acting as a ful 
mum, and valves 44 and 46 are simultaneously 
closed. When valve 44 is completely closed, the 
fulcrum point for arm 51 is transferred to pivot 
61, the arm then rises until it engages the upper 

' end of yoke 62, and further upward movement 
of the ?oat then opens valve 48. All of these 

- valves are arranged to wholly open and close 
' with a relatively small vertical movement of the 
?oat; so that they will function as stop valves 
rather than as throttling valves. It is permis 
sible and desirable to arrange all of these valves 
to trip sharply from an open to a closed position 
by well-known means, it being ‘remembered that 
the movements of valves 44 and 46 should .be 
simultaneous while the movement of valve 48 
should lag behind the foregoing. 
The arrangement shown in Fig. 5 functions in 

the same manner as that of Fig. 3 with the ex 
ception that the discharge through ori?ce 26 may 
be taken entirely through valve 12 or may be 
diverted by partial closing of this valve into the 
surge tank through relief valve 50. This valve 
is set to open at a pressure slightly above that 
maintained in discharge pipe 22. Relief valve 
28 in the bypass pipe 27 is set to open at a pres 
sure still slightly higher and during such times, 
as valve 46 is closed, the normal delivery through 
this valve bypasses through valve 28. I > 

For blending two liquids in place of dissolving 
‘ a powder and diluting the solution as above de 
scribed, we substitute for the dissolving device 
13 the assembly shown in Fig. 8. This device has 
a pressure inlet pipe 16, a jet 1'7, and an enlarged 
outlet pipe 18 as in Fig. 6, but pipe 18 is provided 
with a. Venturi throat 63, producing an inspirat 
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45 

ing e?‘ect in the suction pipe 64 which is carried ' 
over the top of a supply tank 65 and controlled 
by a manual valve or an ori?ce 66. By regulation 
of the opening 66 the inspirator may be caused to 
induce a ?ow of liquid from tank 65 in any re 

~ quired proportion to the liquid passing through 
the‘ jet 1'7 which, in turn, is proportioned to the 
total‘ ?ow of liquid withdrawn from outlet valve 
12 as above described in any form of the invention. 

:5 In the above ?gures 67 indicates a check valve 
to prevent return ?ow of liquid, the object in 
each case being evident without further descrip 
tion. 
We claim as our invention: 
1. A method of continuously blending a liquid 

with a miscible substance to produce a mixture 
of substantially constant proportions, which 
comprises: circulating a stream of said mixture 

_ in a closed ring; withdrawing from said ring a 
-'I5-- desired proportion of said stream; utilizing the 

CI) 
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energy of the/remainder of said stream to draw 
into said ring. a controlled quantity of said 
miscible substance; automatically proportioning 
the volume of saidwithdrawn stream to the vol 
ume of said remainder, thereby establishing a 80 
fixed relation between .the quantity of said mix 
ture withdrawn and:the quantity of said miscible 
substance drawn into said ring and further ad 
mitting ‘to'said ring sufficient of said liquid to 
restore said stream to its original volume. 

2. A method of continuously blending a liquid 
with a solid substance miscible therewith to pro 
duce a mixture of substantially constant propor 
tions, which comprises: circulating a stream of 
said mixture in a closed ring; withdrawing from 90 
said ring, a desired proportion of said stream; 
utilizing the energy of the remainder of said 
stream to draw into said ring a controlled quan 
tity of said solid substance; automatically pro 
portioning the volume of said withdrawn stream 95 
to the volume of said remainder, thereby estab— 
lishing a ?xed relation between the quantity of 
said mixture withdrawn and the quantity of said 
miscible substance drawn into said ring and fur 
.ther admitting to said ring su?icient of said liquid 100 
to restore said stream to its original volume. 

3. A method of continuously blending a ?rst 
liquid with a second liquid miscible therewith to 
produce a mixture of substantially constant pro 
portions, which comprises: circulating a stream 105 
of said mixture in a closed ring; withdrawing 
from said ring a desired proportion of said stream; 
utilizing the energy of the remainder of said 
stream to draw into said ring a controlled quan— 
tity of said second liquid; automatically propor- 110 
tioning the volume of said withdrawn stream to 
the volume of said remainder, thereby establish 
ing a ?xed relation between the quantity of said 
mixture withdrawn and the quantity of said 
second liquid drawn into said ring and further 115 
admitting to said ring sufficient of said ?rst liquid 
to restore said stream to its original volume. 

4. A method of continuously blending a liquid 
with a miscible substance to produce a mixture of 
substantially constant proportions, which com- 120 
prises: circulating a stream of said mixture in a 
closed ring, said ring including a pumping means; 
withdrawing from said ring a desired part of said 
stream; utilizing the energy of a further part of 
said stream proportioned in quantity to said with- 125 
drawn part to draw into said ring a proportionate 
quantity of said miscible substance; bypassing 
the remainder of said stream through a secondary 
ring including said pumping means; automati 
cally proportioning the volume of said withdrawn 130 
stream to the volume of said ‘remainder, thereby 
establishing a ?xed relation between the quantity 
of said mixture withdrawn and the quantity of 
said miscible substance drawn into said ring and 
further admitting to ?rst said ring su?icient of 135 
said liquid to restore said stream passing through 
said pumping means to its original volume. 

5. A method of continuously blending a liquid 
with .a miscible substance to produce a mixture 
of substantially constant proportions, which com- 140 
prises: circulating a stream of said mixture in a 
closed ring including a pumping means and pres 
sure-responsive means'for controlling the oper 
ating speed of said prime mover; withdrawing 
from said ring a desired proportion of said stream; 145 
utilizing the energy of the remainderof said stream 
to draw into said ring a proportionate quantity 
of said miscible substance; admitting to said ring 
a quantity of said liquid equal to the volume of 
mixture withdrawn less the volume of said misci- 150 
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ble substance drawn into said ring, and control 
ling the speed of said pumping means in response 
to the pressure at the discharge end thereof, said 
speed being reduced as said pressure increases. 

6. A method of continuously blending a liquid 
with a miscible substance to produce a mixture 
of substantially constant proportions, which com 
prises: circulating a stream of said mixture inv a 
closed ring including a pumping means; continu 
ously withdrawing from said ring a desired pro 
portion of said stream; utilizing the energy of 
a controlled portion of said stream to draw into 
said ring a proportionate quantity of said misci 
ble substance; diverting the remainder of said 
stream to storage extraneous to said ring and ad 
mitting to said ring sutlicient of said liquid to re 
store said stream to its original volume; and in 
termittently interrupting said circulation through 
said ring and the additions of said miscible sub 
stance and said liquid to said stream while with 
drawing mixture from storage to maintain the 
stream delivered by said pumping means. 

7. Apparatus for continuously blending a liquid 
with a substance miscible therewith to produce a 
mixture of substantially constant composition, 
comprising: a pump; a pipe system arranged in a 
closed ring which includes said pump; a conduit 
arranged to withdraw a stream of said mixture 
from said ring injection means interposed in said 
ring arranged to utilize the energy of the remain 
der of said discharge to draw a proportionate 
quantity of said substance into said ring; means 
in said conduit for restricting said stream to less 
than the total discharge of said pump and for 
establishing a predetermined relation between 
the quantity withdrawn and the quantity returned 
to actuate said injection means, and means for 
admitting a stream of said liquid into said ring 
at a point between said injection means and the 
suction side of said pump. 

8. Apparatus for continuously blending a liquid 
with a substance miscible therewith to produce a 
mixture of substantially constant composition, 
comprising: a pump; a pipe system arranged in a 
closed ring which includes said pump; means for 
withdrawing a stream of said mixture from said 
ring and for restricting said stream to less than 
the total discharge of said pump; injection means 

5 
interposed in said ring arranged to utilize the 
energy oi.’ the remainder of said discharge to draw 
a proportionate quantity of said substance into 
said ring; a valve interposed in said ring between 
said injection means and the discharge end of said 
pump and pressure-responsive means controlling 
said valve, said means arranged to respond to 
pressure in the portion of said ring between said 
valve and said pump; means for bypassing an 
excess of said mixture discharged by said pump 
into the suction thereof; and means for admitting 
a stream of liquid into said ring at a point be 
tween said injection means and the suction side 
of said pump. 

9. Apparatus for blending a liquid with a sub 
stance miscible therewith to produce a continuous 
supply of a mixture of substantially constant com 
position, comprising: a pressure pump; a pipe sys 
tem arranged in a closed ring including said 
pump; injection means interposed in said ring 
arranged to utilize the energy of a portion of the 
discharge of said pump to draw a proportionate 
quantity ‘of said substance into said ring; a branch 
supplied from said ring between the discharge end 
of said pump and said injection means for with 
drawing a portion of said pump discharge from 
said ring, and means in said branch for controlling 
the quantity so withdrawn; means for admitting 
a stream of said liquid into said ring at a point 
between said injection means and the suction side 
of said pump; a second branch supplied from said 
ring between the discharge end of said pump and 
said injection means and pressure-actuated relief 
means in said branch; a tank arranged to receive 
mixture delivered by last said branch and said 
relief means; a pipe affording communication be 
tween said tank and the suction side of said pump, 
and means actuated by changes of level in said 
tank to stop the ?ow of mixture through said ring 
and the admission of said liquid to said ring and 
to open said communication between said tank 
and said pump when the mixture in said tank 
rises to a predetermined level, and to reverse the 
aforesaid movements when the mixture in said 
tank falls to a lower level. 

STANLEY D. CLITHERO. 
ROY G. BARLOW. ' 
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