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The present invention relates generally to ap 
paratus for mixing gas and liquid. More partic 
ularly the invention relates to that type of ap 
paratus which is primarily adapted to mix air 
With congealable liquid material such as liquid 
lard or vegetable oil shortening in order properly 
to color it and comprises as its principal or main 
parts a pipe System for flowing the material 
from a storage tank to a chilling machine for 
congealing purposes and a pump for pumping air 
into the material as it flows through the pipe 
System. . . . . 

. In mixing air and congealable liquid material 
Such as lard, or vegetable oil shortening for col 
oring purposes it is necessary to maintain con 
stancy of proportion of air to the material for 

: the reason that the density of the final product 
must always be uniform. It has heretofore been 
proposed in connection with the type of appa 
ratus here under consideration to drive the pump 
for introducing or pumping the air into the ma 
terial by way of steam, air under pressure or an 
electric motor. In practice it has been found 
that When a steam, compressed air, or motor 
driven pump is employed and there is any change 

... in the rate of flow of the congealable liquid ma 
terial through the pipe system the percentage or 
proportion of air to the material changes and 
there is no uniformity in the density of the final 
-product. . . . . . 

... The primary object of the present invention 
is to provide a mixing apparatus of the type 
under consideration which is an improvement 
gupon and is more efficient and accurate than 
... previously designed apparatus for the same pur 
pose by reason of the fact that the pump is driven 
in response to the flow of the material through 
the pipe systemi and hence operates to main 
tain constancy of the proportion or percentage of 

... air to material at all times, i.e., regardless of 
: any variation in the rate of flow of the material 
- through the System. 

Another object of the invention is to provide a 
mixing apparatus of the last mentioned charac 

: ter. in which the actuating means for the pump 
... embodies a rotary device which is included in and 
forms a part of the pipe System and comprises a 
casing through which the material flows in trans 
it from the storage tank to the chilling machine 
and in addition a rotor which is mounted in the 

- casing, rotates in response to the flow of the na 
terial in the casing and is connected to drive the 
pump by way of a crank pitman. , . 

... Another object of the invention is to provide a 
mixing apparatus of the type and character last 

O 
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- mentioned in which the crank for imparting mo 
tion to the pitman in response to drive. of the 
rotary device has a crank pin which is radially 
adjustable with respect to the rotor in order 
that the stroke of the pitman may be varied in 
oirder to change, if desired, the proportion or per 
centage of air with respect to the material. ... 
A further object of the invention is to provide 

a mixing apparatus of the type under considera 
tion in which the pump is in the form of a bellows : 
as contradistinguished from a. piston or gear type 
pump and hence requires the use of no lubricant 
which would contaminate the material if en 
trained with the air and pumped into the ma 
terial. . . . . . . . . . . . . 

: A still further object of the invention is to 
provide a gas and liquid mixing apparatus, which 
is generally of new and improved construction and 
design, requires a minimum of power input and 
may be manufactured at a low and reasonable 
COSt. . . . . . . 

Other objects of the invention and the various 
advantages and characteristics of the present gas 
and liquid mixing apparatus will be apparent 
from a consideration of the following detailed 
description. . . . . . . . . . . . . . - . .'; 
The invention consists in the several novel fea 

tures which are hereinafter set forth and are 
more particularly defined by the claims at the 
conclusion hereof. ... . . . . . . . . ... In the drawings which accompany, and form a 
part of this specification or disclosure and in 
which like numerals of reference denote corre 
sponding parts throughout the several views: 

Figure 1. is a side view of a mixing apparatus 
embodying the invention, parts being shown in 
section for the purpose of illustration; - 

Figure 2 is a vertical transverse section taken 
on the line. 2-2 of Figure 1 and showing in detail 
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the pump actuating means; 
the arrangement and design of the air pump and 

Figure 3 is an enlarged side elevation of the 
pump and associated equipment, parts being 
ShoWn in section; and . . 

Figure 4 is a section of the rotary device which 
is included in and forms a part of the pipe . 
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system of the apparatus and constitutes, a part 
of the actuating means for the air pump. . . . 
The apparatuS Which is shown in the drawings 

constitutes the preferred embodiment of the in 
vention. It is primarily adapted or designed for . 
mixing air with congealable liquid material, such 
for example as liquid lard or vegetable oil short 
ening for coioring purposes and comprises a pipe 

55 system 5 for flowing the material from a storage 



or supply tank 6 to a chilling machine , and in 
addition a pump 8 for pumping air into the na 
terial as it flows through the pipe System 3. The 
tank 6 is preferably an open top tank On the floor 
of the room in which the apparatus is employed, 
and receives the congealable liquid material from 
a pipe 9. The discharge end of the pipe 3 ex 
tends into the tank 6 and is provided With a 
gate valve O. The latter is controlled by means 
of a ball type float in Such manner that there 
is always a uniform supply of material in the 
tank 6. The chilling machine is positioned at 
one side of the tank 6 and is supported. On a 
bracket 2. It is adapted to receive the nate 
rial under pressure from the pipe System is and 
operates to chill the material in Order to con 
geal it. 
The pipe System 5 comprises an inlet pipe 3, 

a pump 4, an outlet pipe 5 and a by-paSS pipe 
6. The pump 4 is of the Screw type and is car 

ried by a Supporting structure at one side of 
the tank 6. It comprises an elongated hCrizOn 
tally extending Casing 8 and a Screw type rotor 
(not shown) and is driven by means of an elec 
tric motor f9 on the supporting structure . The 
casing 8 houses the Screw type rotor and en 
bodies an inlet 20 and an outlet 2. The inlet 
pipe 3 of the pipe system extends between the 
tank S and the pump 4. One end of the inlet 
pipe extends into the tank 6 as shown in Figure : 
1 and the other end is connected to the inlet 2 
of the pump casing 8 by way of a fitting 22. The 
outlet pipe 5 of the pipe System extends be 
tween the pump 4 and the chilling machine T 
and consists of a vertically extending section 23 : 
and a horizontally extending section 24. The 
lower end of the section 23 of the outlet pipe 
is connected by an elbow 25 to the outlet 2 of 
the pump casing 8. The screw type rotor of 
the pump 4 is so arranged that when it is driven 
as the result of operation of the electric motor 
f 9 congealable liquid material is drawn from the 
tank 6 through the inlet pipe 3 into the pump 
casing 8 and is then discharged under preSSure 
from the pump casing outlet to the chilling ma 
chine 7 via the elbow 25 and the two sections 
23 and 24 constituting the outlet pipe 5 of the 
pipe system 5. The by-pass pipe 6 extends be 
tween and is connected to the Wertically eXtend 
ing section 23 of the outlet pipe 5 and the fitting 
22 whereby the inlet, pipe 3 is connected to the 
inlet 20 of the pump casing 8. It is adapted to 
permit a portion of the pumped material to by 
pass back to the inlet of the pump and includes 
a control valve 26. By adjusting this Valve the 
amount of material flowing through the by-pass 
may be controlled and the rate of flow of the na 
terial passing into the chilling machine may thus 
be regulated. When it is desired to increase the 
rate of flow of the material to the chilling ma 
chine the valve 26 is closed and when it is desired 
to decrease the rate of flow of the material to 
the chilling machine the Valve is Opened. 
The pump 8 for pumping or introducing air 

under pressure into the material as the latter 
flows through the pipe System 5 is in the form 
of a bellows and consists of a pair of circular rig 
id end walls 27 and 28 and an accordion-like cy 
lindrical side wall 29 between the two end Walls. 
It is adapted to be expanded and contracted as 
hereinafter described for air pumping purposes 
and is positioned above a horizontally extending 
supporting arm 3). The end Walls extend Ver 
tically and the side wall extends horizontally as 
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shown in Figures 1 and 3. A horizontally extend- T5 

49 and an outlet 5. 
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ing pipe 3 together with the arm 30 serves to 
support the pump 8. This pipe extends through 
and is fixed within a tubular member 32 on the 
arm. 30. One end of the pipe 3 is connected to 
the central portion of the end wall 27 of the 
pump 8 and communicates with the interior of 
the pump. The other end of the pipe 3 is con 
nected by a T fitting 33 to a vertically extend 
ing pipe 34. The upper end of the last men 
tioned pipe is connected by an elbow 35 and an 
L-shaped pipe 36 to an air strainer 37 over the 
bellows type pump 8. When the pump 8 is ex 
panded air from the atmosphere surrounding the 
apparatus flows through the air strainer 37, the 
pipe 36, the upper end of the vertically extend 
ing pipe 34 and the pipe 3 into the interior of 
the pump 8. A ball type check Valve 38 is in 
cluded in the L-shaped pipe 36 and serves to 
prevent outflow of air through the air strainer 
37 when the pump 8 is contracted or compressed. 
The lower end of the pipe 34 is connected by a 
fitting 39 and a pipe 48 to the fitting 22 between 
the inlet pipe 3 of the pipe system 5 and the 
inlet 20 of the casing 8 of the pump 4. When 
the bellows type pump 8 is contracted or Com 
pressed the air in the interior of the pump is 
forced under pressure through the pipe 3, the 
lower end of the pipe 34, the fitting 39 and the 
pipe 4 into the material directly before the lat 
ter flows into the pump casing f8. A ball type 
check valve 4A is included in the pipe 49 and serves 
to prevent reverse flow of air through the pipe 4) 
When the bellows type punp 8 is expanded. When 
the pump 8 is expanded air is drawn into it 
through the air strainer 37, the pipe 36, the up 
per end of the pipe 34 and the pipe 3, as here 
inbefore described. When the pump is compressed 
or contracted the air within the pump is forced 
under pressure through the lower end of the pipe 
34, the fitting 35, the check valve 4 and the 
pipe 40 into the material. The pump 8 is adapt 
ed to be continuously expanded and contracted 
during flow of the material through the pipe Sys 
tem 5 with the result that air under pressure is 
introduced or pumped into the material. 
In addition to the pipe system 5 and the bel 

lows pump 8 the apparatus includes means for 
actuating the pump 8 in response to flow of the 
material through the pipe System 5. This means 
comprises a rotary device 42, a crank 43 and a 
pitman 44. The rotary device 42 is in effect a 
meter of the gear pump type. It is included in 
the pipe System 5 and consists of a casing 45, 
a gear 46, a ring gear 4 and a crescent shaped 
partition 48. The casing 45 embodies an inlet 

The inlet is connected to 
the upper end of the vertical Section 23 of the 
outlet pipe 5 and the outlet 50. Of the casing 
45 is connected to the inlet end of the horizontal 
ly extending Section 24 of the outlet pipe 5. As 
a result of the manner in which the inlet and 
outlet of the casing 45 are connected the nate 
rial under pressure fiOWS through the casing 45 
prior to delivery to the chilling machine 7. The 
flow of the material through the casing 45 of the 
rotary device 42 serves to drive the gear 46 and 
the latter in turn, as hereinafter described more 
in detail, operates to drive the crank 43. The 
gear A6 is rotatably mounted in a chamber 5 in 
the casing 45 and between and in communication 
with the inlet 49 and the cutlet, 5. It is eccen 
trically disposed in the chamber 5 and is pro 
vided With a shaft, 52 which is journalled in a 
bearing in One of the side Walls in the casing 45. 
The ring gear 47 corresponds in diameter to, and 
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is rotatably mounted within the chamber 5 and 
meshes with the gear 46, as shown in Figure 4 
Of the drawings. The crescent shaped partition 
48 is , stationary and fits within and seals the 
crescent shaped space between the gear 46 and 
the ring gear 47. When the material under pres 
sure flows through the casing 45 of the rotary 
device 42 it traverses the chamber 51 as it passes 
from the inlet 49 to the outlet: 50 and in passing 
through the spaces between the teeth of the gear 
and the teeth of the ring gear it causes the gear 
46 together with its shaft 52 to rotate. The gear 
46 constitutes the rotor of the rotary device and 
the speed of drive or rotation depends upon the 
rate of flow of the material through the cas 
ing 45. The shaft 52 extends horizontally and is 
journalled in a bearing 53 on the supporting arm 
30 and carries the crank. A3 at its outer end. 
The arm 33, as shown in Figure 2, is fixed to and 
Supported by the casing 45 of the rotary device 
42. The crank is horizontally aligned with the 
bellows type pump 8 and consists of a crank arm 
.54 and a crank pin. 55. The crank arm is fixed 
to and rotates from the shaft 52 and hence re 
Wolves or rotates in connection. With drive of the 
shaft 52. 
54 eccentrically of but parallel to the shaft 52 and 
is connected to the end wall 28 of the bellows type. 
pump 8 by Way of the pitman 44 and a slide rod 
56. The slide rod is slidably mounted in a bear 
ing 57 on the supporting arm 33 and has Cne end 
thereof fixedly connected to the end Wall 28. The 
pitman 42 extends between and is pivotally con 
nected to the pin 55 of the crank 43 and the other 
end of the slide rod 56. When the rotary device 
42 is in operation as the result of flow of mate 
rial through the casing 45 thereof the crank 43 
is rotated and operates through the medium of 
the pitman 44 and the slide rod 56 Successively 
and continuously to expand and contract the bel." 
lows type pump 8 with the result that the latter 
pumps air into the pipe system 5, as hereinbefore 
described. By reason of the fact that the Speed 
of drive of the rotary device 42 depends upon 
the rate of flow of the material in transit through 
the pipe system 5 the percentage or proportion of 
air which is introduced into the naterial by the 
pump 8 is constant or uniform at all times re 
gardless of any change in the rate of flow of 
the material. If for any reason the rate of foW 
of the material in transit through the pipe SyS 
tem 5 should increase there is a corresponding 
increase of drive of the rotary device 42 With a 
corresponding increase in the amount of air 
which is delivered by the pump into the naterial. 
Should the rate of flow of the material in transit 
through the pipe system 5 decrease for any reason 
there is a decrease in the drive of the rotary de 
vice 42 and a corresponding decrease in the action 
of the pump 8. The rotary device 42 together 
with the crank 63, and the pitman 44 constitutes 
simple means for actuating the pump 8 corre." 
spondingly to the flow of the material through 
the pipe system 5. The crankpin 55 of the Crank 
43 is connected to the crank arm 54 by a block 
58 and a slideway 59 so that it is radially adjust 
able with respect to the shaft 52. The slideWay 
59 is formed in and extends longitudinally of 
the crank arm 54. The block 58 is slidably mount 
ed in the slideway and is held in its various ad 
justed positions by means of a pair of Opposed set 
screws 60 at the ends of the crank arm. By ad 
justing the set screws the crank pin may be shift 
ed radially outward or radially in Ward With re 

The crank pin is carried by the arm 
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of the crank pin the stroke of the pitman may be 
regulated so as to cause the pump 8 to deliver any 
desired proportion or percentage of air to the 
material. If it is desired to increase the amount 
of air the crank pin 55 is adjusted or shifted 
away from the shaft 52 whereas if it is desired 
to decrease the proportion or percentage of air 
with respect to the material the crank pin is 
shifted inwards by proper manipulation of the set 
screws 6. The set screws 60 together with the 
block 58 and slideway 59 constitute simple means 
for adjusting the stroke of the pitman and con 
trolling or regulating the amount of air which 
is introduced by the pump 8 into the material. 
In order to permit the operator of the appa 

ratus to ascertain whether the pump 8 is oper 
ative during operation of the apparatus as a 
whole a visible idow indicator 6 is provided. This 
indicator is connected to the pipe 40 at a point 
between the ball type check valve 4 and the 
fitting 22 and comprises a fitting 62 and a trans 
parent container 63. The container is connected 
to and depends from the fitting 62 and is adapted 
to be partially filled with oil or other material 
having extremely low volatility. The fitting 62 
embodies an inlet port 64 and an outlet port 65. 
The tube SS is connected to the discharge end 
of the inlet port 64 and extends downwardly into 
the bottom of the container 63. A short tube 6.7 
is connected to the inlet end of the outlet port 
65 and is disposed above the oil or other liquid 
in the container 63. The air which is pumped 
by the bellows type pump 8 into the material in 
transit through the pipe system 5 flows, after first 
passing through the ball type check Valve 4, 
downwardly into the oil or other liquid through 
the tube 66 and then, after bubbling through the 
liquid, flows into the pipe 40 via the short tube 
67. When the apparatus is in operation the 
bubbles resulting from the flow of air through the 
liquid in the container 63 indicate that the pump 
-8 is functioning properly. If there are any im 
purities in the air passing from the pump into 
the pipe system 5 such impurities are removed 
by the liquid in the container 63 as the air flows 
or bubbles therethrough. Although the indica 
tor 6 has been described as being connected to 
the pipe 40 at a point between the check valve 
4f and fitting 22 it is to be understood that it 
may be applied at other points, such for ex 
ample as at a point between the air strainer 37 
and the check valve 3. At such a point the ap 
paratus Would not become inoperative as far as 
the air pump is concerned in the event of break 
age of the container 63. 

ASSunning that. Current is being Supplied to the 
electric motor 9 the operation of the apparatus 
is as follows: 
The screw type pump 4 operates to draw the 

material from the tank 6 through the inlet pipe 
3 of the pipe system 5 and to force the material 
under pressure through the outlet pipe 5 to the 
chilling machine 7. As the material flows from 
the vertical section 23 of the outlet pipe 5 
through the casing 45 of the rotary device 42 to 
the horizontally extending section 24 it serves to 
drive the device 42. In response to drive of the 
device 42 the crank 43 is rotated and operates 
through the medium of the pitman 44 and the 
slide rod 57 Successively and continuously to ex 
pand and contract the pump 8. When the pump 
is expanded air is drawn into the interior thereof 
via, the strainer 31, the L-shaped pipe 36, the 
upper end of the pipe 34 and the pipe 3f. When 

spect to the shaft 52. By adjusting the position 75 the pump is compressed or contracted the air in 
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the pump is forced under pressure through the 
pipe 3, the lower end of the pipe 34, the fitting 
35, the check Valve 4, the visible flow indicator 
6 and the pipe 40 into the fitting 22. As the 
air enters the fitting it mixes with the material 
in transit through the pipe system 5. The per 
centage or proportion of air is always constant 
for, as heretofore pointed out, any increase in 
the rate of flow of the material through the pipe 
System. 5 results in increased actuation of the 
pump 8 and any decrease of the rate of flow of 
the material results in decreased actuation of 
the bellows type pump. In the event that it is 
desired to change the percentage or proportion 
of air the crank pin 55 of the crank 43 is adjust 
ed outwards or inwards, depending upon. Whether 
it is desired to increase or decrease the amount 
of air. If it is desired to change the rate of flow 
of the material through the pipe system 5 the 
valve 26 is opened or closed, depending upon 
whether it is desired to decrease or increase the 
rate of fioW. 
The herein described mixing apparatus may be 

manufactured at a comparatively low and rea 
sonable cost due to its simplicity of design, and 
is characterized by the fact that the percentage 
or proportion of air to the material is. Constant 
or uniform regardless of any rate of flow of the 
material in transit through the pipe system 5. 
By employing a bellows type pump as a medium : 
for pumping or introducing air into the material 
in the pipe System the air is not Subjected to 
lubricating oil or other foreign particles and 
hence enters the material without likelihood of 
contaminating the latter. 
Whereas the apparatus has been described as 

being primarily or particularly designed for in 
troducing air into congealable liquid material Such 
as lard or vegetable oil shortening it is to be un 
derstood that it may be used to mix other gases 
and liquids. 

It is also to be understood that the invention 
is not to be restricted to the details set forth 
since these may be modified Within the Scope 
of the appended claims without departing from 
the spirit and scope of the invention. 
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Having thus described the invention what I 

claim as new and desire to secure by Letters Pat 
ent is: 

1. A mixing apparatus comprising a pipe Sys 
ten having one end thereof connected to a source 
of congealable liquid, a power driven pump in 
cluded in said pipe system and adapted during 
drive thereof to draw liquid through said one 
end of the System and discharge it under pres 
sure through the other end, an air pump having 
a discharge connection leading to, and commu 
nicating With, the pipe System at a point between 
the first mentioned pump and the liquid Source, 
and adapted during actuation thereof to introduce 
air into the liquid as the latter flows to said first 
mentioned pump, and a rotary device in the form 
of a gear pump connected to, and forming a part 
of, said other end of the pipe System and having 
the rotor thereof arranged to be driven by the 
mixture of air and liquid in transit through said 
other end of the pipe system and connected to 
actuate the air pump. 

2. A mixing apparatus comprising a pipe sys 
ten having one end thereof connected to a source 
of congealable liquid, a power driven pump in 
cluded in Said pipe System and adapted during 
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drive thereof to draw liquid from the Source 
through said one end of the system and discharge 
it under pressure through the other end, an air 
pump having a discharge connection leading to, 
and communicating with, the pipe system at a 
point between the first mentioned pump and the 
liquid source, and adapted during actuation there 
of to introduce air into the liquid as the latter 
flows to Said first mentioned pump, and a meter 
type device included in, and forming a part of, 
said other end of the pipe System, adapted to 
have the mixture of liquid and air pass there 
through, operatively connected to the air pump 
so that it actuates the latter proportionately to 
the rate of flow of the mixture through the de 
vice, and arranged and constructed so that it 
serves intimately to mix the liquid and air as the 
mixture flows through it. 
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