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20 Claims. (Cl. 249—2)

My invention relates generally to the art of
intimately mixing fluids having diverse vapor
- pressures, and the charging of the mixed fluid
into containers from which it can be subsequently
dispensed. More particularly, my invention re-
lates to apparatus for accomplishing the fore-
going where one or more normally liquid fluids
are to be combined with one or more normally
gaseous fluids to form a mixture which can be
stored under pressure in the liquid phase, and
which, upon the release will vaporize and dis-
charge from the container by reason of the vapor
pressure of the fluid.

The apparatus of my invention finds particu-
lar utility in the manufacture of aerosol insecti-
cides, such for example as the one now being
generally used by the Army which comprises 93%
Freon-12 (dichlorodifiluoromethane), 5% de-
waxed pyrethrum extract, and 2% refined sesame
oil. These ingredients when thoroughly mixed
give a resultant product which has a vapor pres-
sure of zero at —29° F., approximately 82 pounds
at 70° F., and 500 pounds at 212° F. However,
since pyrethrum extract and sesame oil are nor-
mally liquid at room temperatures and pressures,

while Freon is normally gaseous under these con- -

ditions, considerable difficulty has been experi-
enced in properly mixing these ingredients and
charging them into dispensing containers suit-
able for individual use as insecticide sprays.
These difficulties are eliminated by the use of my
closed circuit method employing pressure differ-
entials as a medium of transfer, the mixing being
done on a weight, rather than a volumetric basis.

The major object of my invention is to provide
apparatus for accomplishing the mixing, trans-
ferring and storing of ingredients of the above-
mentioned type in a practical and efficient man-
ner with an apparatus that is substantially auto-
matic and foolproof.

It is a further object of my invention to pro-
vide an apparatus which accurately weighs and
mixes the necessary ingredients and then charges
a predetermined amount by weight of the mix-
ture into a dispensing container.

It is also an object of my invention to provide
welghing apparatus which is automatic in its
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operation so that when the required amount of

the mixture has been fed into the weigh scale, the
inlet valve is automatically closed, and the
weighed quantity of fluid is thereupon charged
into the dispensing container.

Another object of my invention is to provide
a filling apparatus in which the automatic dis-
charge of fluid from the weigh scale to a con-
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tainer is prevented unless the container is in
proper position for the filling operation. . In this
connection signal lights are provided so that the
operator has visual notice at all times concerning
the progress of the fllling operation.

In general, I accomplish the foregoing and
other objects by first mixing the desired fluid in-
gredients in the proper proportions, then charg-
ing the mixture into a weigh scale tank which
has been previously evacuated, then transferring
the weighed quantity of mixture to an evacuated
dispensing container, and finally sealing the con-
tainer so that it can be transported for use. I
have found that by employing the apparatus of
my invention, I am able to accomplish these func-
tions rapidly and economically and that a single
operator can handle the filling of a large number
of containers during a given working period.

Referring now to the attached drawings which
illustrate a preferred embodiment of the ap-
paratus of my invention;

Fig. 1 is a front elevational view of a filling
apparatus embodying my invention and showing
the control panel and the charging and sealing
means for the dispensing containers;

Fig. 2 is an end elevation of the apparatus
shown in Fig. 1;

Fig. 3 is a top plan view of the apparatus with
the cover removed taken substantially on the line
3—3 of Fig. 1 the letters and arrows indicating

_connections to similarly lettered parts of the

apparatus of Fig. 9;

Fig. 4 is a vertical cross- sectlon of the control
cam apparatus taken on the line 4—4 of Fig. 3;

Fig. 5 is a vertical cross-section taken on the
line 55 of Pig. 3, the upper portion thereof
broken away;

Fig. 6 is a vertical cross-section taken on the
line 6—6 of Fig. 3 with the lower portion thereof
broken away;

Fig. 7 is a wiring diagram of the apparatus;

Fig. 8 is a diagrammatic view showing the re-
lationship of the various control cams with their
respective valves; and

Fig. 9 is a diagrammatic view illustrating one
suitable arrangement of apparatus for employ-
ing' my method of mixing the necessary fluid
ingredients, the arrows and letters indicating
connections to similarly lettered parts of the ap-
paratus of Fig. 3.

Fig. 10 is a horizontal partial section taken on
line 10—I10 of Fig. 9.

. Referring now to the drawings, and particu-
larly to Fig. 9 thereof, the letter X indicates a
compressor with its low pressure side connected
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to a vacuum tank V and its high pressure side

connected to a pressure tank P. A suitable scale

S has a tank W halanced thereon having connec-
tions leading to a supply tank O containing nor-
mally liquid fluid, a supply tank F containing a
normally gaseous fluid such as Freon, and g
transfer tank T for receiving the mixture and
transferring it to the fllling apparatus shown in
Figs. 1-8, inclusive. The weighing tank W and
the transfer tank T are each connected to the
high pressure line coming from pressure tank P
and the low pressure line coming from the evac-
uated tank V. .

Using the above apparatus in the production
of aerosol by way of example, substantially the

correct proportions of pyrethrum and sesame-

oil are mixed in the tank O and allowed to flow
by gravity into the weighing tank W which has
been previously evacuated by opening its valve
connection with the tank V. The scale is then
set to balance when the correct amount of Freon
has been added to the tank W, and the valve
connecting the tank W to the Freon storage tank
F is opened and kept open until the correct
amount of Freon has been admitted. A suitable
mixing nozzle such as the nozzle N illustrated
in Fig. 10 comprising a tube extending down-
wardly in the tank W and provided with a plu-
“rality of curved radial outlets R is preferably
employed to secure a thorough mixture of the
ingredients. This mixture is then transferred
to tank T which has been previously evacuated
by connection with low pressure tank V, the com-
plete transfer from tank W to tank T being as-
sisted by connecting tank W to high pressure
tank P. When the transfer has been completed
the tank W is again evacuated in order to be
ready for the next mixing operation, which can
be effected during the period when fluid is being
drawn from tank T to the fllling apparatus of
Figs. 1-8, inclusive.

It will be understood of course that when the
compressor is initially started preparatory to get-
ting the apparatus in functional condition that
the entire system has substantially all the air
removed therefrom and replaced with Freon
vapor so that subsequent applications of pres-
sure to the tanks W and T from tank P will be
accomplished with Freon gas instead of air. The
system being a closed circuit, once this condition
has been obtained, it will of course continue
until such time as it may be necessary to shut
down for repairs.

It will be apparent that by employing a sys-
tem of pressure differentials as above described,
I am able to secure thorough mixing of the two
types of fluids with accurate proportioning there-
of, and that the apparatus for accomplishing
these results is simple and easy to operate.

Referring now to Figs. 1 and 2 of the drawings,
the numeral (0 indicates a cabinet of suitable
slze supported by any convenient means, such
as a plurality of legs I1. The front wall of the
cabinet provides a control panel having thereon
& main power switch (2 and a motor switch 13,
and a push button starter switch 14, whose func-
tion will be discussed later. The control panel
may also include vacuum and pressure gauges
I§ and 16, and a signal light panel {1 having
white, red, and green lights thereon, as indi-
cated in Fig. 1. Mounted on the forward wall of
the cabinet 10 and adjacent the control panel I
provide outwardly extending brackets 18 and {89,
in which a vertically disposed filling and capping
tube 20 is held. The tube 20 terminates in a
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4
filling head 2{ on its lower end which has a
conical base adapted to engage the filling end of.
a dispensing container 22 which is held in
tight engagement therewith. Suitable clamp-
ing means 1s provided for holding the dispens-
ing container 22 in filling position against the
filling head 2/, such for example as the treadle
operated spring-powered clamping head 23 car-
ried by a horizontally disposed bracket 24 which
is vertically slidable on a set of guide rods 28.
A fixed horizontal bracket 26 is secured to the
lower ends of the guide rods 25 and compression
springs 21 are provided between the brackets
24 and 26 to urge the movable bracket 24 up-
wardly to force the clamping head 23 against the
container 22 and hold the same in fllling engage-
ment with the filling head 21. A treadle 28 may
be connected by a vertical tension rod 28 to the
movable bracket 24 so that downward pres-
sure on the treadle will pull the bracket 24 and
clamping head 23 downwardly to release the con-
talner 22 for removal from the machine and to
glermlt the insertion of a new container to be
led. ’

A horizontal plunger 30 is movably mounted
in the forward wall of the cabinet 10 and is con-
nected to a mercury switch as hereinafter de-
scribed. The plunger 30 is engageable with the
container 22 so that unless a contalner is in
filling position the switch operated by the plunger
30 prevents passage of the filling fluid to the
filling head 2[ through the duct 31. It will be
understood of course that various types of con-
tainers can be fllled by the method and apparatus
of my invention, and that the fllling head 21
and clamping head 23 may therefore be mod-
ifled as required for particular containers.

The cycle of operations involved in the fllling
operation is similar to that previously described
for the mixing operation except that all of the
valves are electrically operated either by move-
ment of the weigh scale or by a bank of novel
control cams. In general the series of opera-
tions is as follows: the weigh scale tank is first
evacuated and then filled with the correct
amount of fluid drawn from the storage tank T
shown in Fig. 9; the dispensing container to be
filled is evacuated and the fluid is transferred
from the weigh scale tank to the dispensing con-
tainer with the aid of a booster pressure sup-
plied by the high pressure tank P of Fig. 9; and
the dispensing container is then sealed and re-
moved from the machine which is ready for an-
other cycle.

In my preferred apparatus for accomplishing
the above cycle, I provide a weigh scale 40 hav-
ing a balance arm 41 upon one end of which is
disposed a closed container 42 of substantially
the same size as the dispensing container 22.
The free end of the balance arm 41 is provided
with adjustable balance weights (not shown)
removably positioned on a depending rod verti-
cally movable in a hollow guide housing 43 open
at its upper end for the insertion or removal of
said weights. The end of the balance arm which
carries the weighing container 42 is also provided
with a vertical guide arm 44 for preventing lat-
eral movement of the balance. The various trans-
fers of the fluids are controlled by a plurality of
solenoid operated valves indicated by the letters
A, B, C, DI and D? in the drawings. The valves
A, and D2 connect the scale container 42 with
the vacuum tank V and the high pressure tank
P, respectively as indicated diagrammatically by
arrows in Fig. 3. Valves C and DI are each con-
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nectedtothecharmeoutletll letdinztothe»

dispensing container 22 to be filled, the other .

‘side of valve C being connected to the vacuum
tank V, and the other side of valve Di being con~
nected to the weighing tank 42. The valve B
connects the weighing contalner u to the trans-
fer tank T,

The vnlveslA B and C are electrically operated -

through mercury switches a, b, and ¢ which are
in turn operated by cams i, 2 and 3 which are
. rotatable with a cam shaft 8 operated by a
motor E. (See Figs.3 and 4) A mercury switch d
‘operated by a cam 4 on shaft 8 controls the

operation of valves DI and D2 while a mercury

switch e operated by a cam 8§ serves to start and
stop the cam shaft motor E. These electrical
conriections are best seen in Figs. 7 and 8.

The balance arm 41 of the scale 48 carries
three mercury switches 48, 48 and 47, and a mer-
cury switch 48 is pivotally mounted adjacent the
inner end of the plunger 30 so as to be operated
by the container 22. These switches are best seen
in the wiring diagram of Fig. 7 and in the plan
view of ‘Fig. 3. As seen in Fig. 8, the various
mercury switches a, b, ¢, d and e are mounted
on pivoted arms §8, 81, 52, 83 and 54, respectively,
said arms being provided with cam followers 88,

86, 51, 88 and 89 adapted to rideon cams 1, 2, 3,

4, and 8, respectively. In each instance, the cam
and switch are so_arranged that when the cam
follower iIs riding the high face of the- -cam, the
switch is closed and during the balance of the
cycle, the switch remains open.

The circuit connections for the above-described
parts are as follows: Numerals §0 and 81 indicate
the main jeads from @ source of electric power,
there being a main control switch 12 to discon-
nect the apparatus entirely. . The solenoid valve
A and its mercury switch a are connected across
the main lines 68 and §1 by means of leads 19, 11,
and 712 so that when the follower 85 is riding the
high face of the ¢am {( the circuit from main 80
comprises lead 10, switch a, lead 71, solenoid A
and lead 72 back to main §f. A lead 13 connects
the main 61 with the solenoid B from which a
connector T4 runs to one side of the mercury
switch b, the other side of which has a connector
18 extending to one terminal of the weight trip
mercury switch 45 mounted on the balance arm
#1. This circuit is completed by a lead 16 run-
ning from the other terminal of the switch 45
to the main 80. The mercury switch 48 is posi-
tioned so that when the weighing container is
empty and theé balance arm consequently . as-
sumes the position shown diagrammatically in
Fig. 8, switch 48 is closed completing the circuit
for solenoid valve B. It will be noted however that
when the weighing container 42 is filled and the
balance arm &1 rocks in a clockwise direction, the
connection between leads 15 and 18 is broken,
thus disconnecting the solenoid B and closing its
valve. However, the switch 45 is of the double
type so that when its right end is rocked down-
wardly, the circuit”is closed between live lead
16 and a lead 17 funning to one terminal of mer-
cury switch 48 which is operated by tHe dlspens-
ing container 22.

The solenoid C which evacuates the dispensing
container is connected directly across the main
lines 88 and 61 through lead T8 running from
the main 88 to the mercury switch ¢, lead 18 run-
ning from the switch ¢ to the solenoid C and the
lead 88 tying back into line 81. A lead 81 con-
nects main 68 to switch d from which a connector
82 runs to solenoid Di whose circuit 1s closed by

6
lead ll connectlng with main 81.

The éonnectoi‘
82 has a branch 82a leading to one side of the

- solenoid D2, the circuit for which is completed

10

through a lead 84 to main 8. It is thus seen
that operation of the cam 4 and switch d simul-
taneously opens or closes valves Di and D2. :
The primary circuit for the cam shaft motor E
comprises a lead 85 running directly from main
81 through motor switch 13 to the motor E, the
other side of which is connected by a lead 86 to
one terminal of mercury switch e, which is actu-
ated by the motor cam 8§, and thence to main ¢0
by means of a connector 81. An auxiliary motor

_ circult is provided through lead 78, welght trip
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switch 48, lead 17, mercury switch 48, lead 88,
switch {4, junction 89, the motor, and lead 88
back to main 61. " It will be noted that this. cir-
cuit is set up when the weighing container 42
is tull so as to depress mercury switch 45, and a
dispensing can 22 is in position to move mercury
switch 48 to the position shown in Fig. 8. With
the switches 45 and 48 in closed position, de-
pression of the starter button 14 closes the aux- .
illary circuit and operates the motor E, A second
auxiliary circuit is provided to operate the motor
E when there is no dispensing can in filling posi-
tion and the mercury switch 48 is consequently
rotated clockwise from the position shown in
Fig. 8, which rotation closes the pair of terminals
in the right end of the switch. However this
circuit is not completed unless a third mercury
switch, .indicated by the numeral 41, which is
mounted on the balance arm 41 is in the position
shown in Fig. 8, i. e.,, when the weighing con-
tainer 42 is empty. With these two switches in
closed position the circuit is-completed by means -
of a lead 90 connecting the switch 48 directly
to main 60, a second lead 92 which connects
switch 48 with switch 47, and a third lead 93
running from switch 47 to lead 88.

A lead 99 running from main 61 has branches
which connect with each of the lamps 63, 64 and
85. The free terminal of lamp 65, which is the
white light, is connected by means of a conne -
tor 81 directly to main 60 so that this lamp glows
at all times during the operation of the machine
to indicate that the power is on. The free ter-
minal of the green lamp 63 is connected through
a lead 98 to one terminal of the solenoid switch
46 which is carried on balance arm &1 in such a
manner that when the weighing container 42 is
empty and the balance arm is in the position
shown in Fig. 8, the switch 46 is closed and con-
nects lead 98 with lead 100 which goes to the
single terminal side of mercury switch e. It will
be seen that switch e closes this circuit through
connector 87 when the follower 59 drops into
either of the dwells on cam 5. In other words,
the green lamp 638 is illuminated whenever the
weighing container 42 is empty and the motor e
Is not operating. The red lamp 64 is connected
in parallel with the motor E and therefore glows
whenever the motor is operating.

Assuming cams | to 5 to be in the position
shown in Fig. 8, with a dispensing container 22
in filling position to cause plunger operated
switch 48 o assume the position shown in Fig.
8, and assuming that the weighing container 42
is empty so that the balance 41 is in the posi-
tion shown in Fig. 8, the cycle of operations will
be as follows: The switch 12 is first elosed which

‘causes the white light 66 to glow showing that

the circuit is live, and the motor switch {8 is
closed to energize the motor circuit through the
mercury switch e. 'With rotation of the motor E

/
.
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the cam shaft 8 and the cams | to 5 start rotat-
ing and since the high face of cam | is engaging
follower 88, mercury switch a is closed which

opens valve A between the weighing container 42 -

and the vacuum tank V. With the cam faces pro-
portional substantially as shown in the drawings,
and with the motor rotating at the speed now be-

"~ ing used in the bottling of aerosol, the evacuat-

ing valve A remains open for approximately five
‘seconds, which is sufficient to substantially evac-
uate the weighing container 42. At the end of
this time the cam follower 88 drops down to the
low portion of cam | opening mercury switch a
and closing solenoid valve A. At the same time
the high side of cam 2 engages its follower 56
which rocks mercury switch b clockwise to close
the same and complete the circuit to filling valve
B which stays open for approximately 273 sec-
onds. However the closing of valve B is con-
trolled by the weight trip mercury switch 45 on
balance arm 41 so that when the required weight
of ‘aerosol has been injected into the weighing
container 42, the balance 41 will rotate clockwise
to open the circuit of valve B and close the cir-
cult to the switch 48. By this time the follower
B9 has reached its first dwell portion on the mo-
tor cam causing the mercury switch e to open,
thus breaking the primary motor circuit. This
break in the primary motor circuit is a safety
feature to prevent transferring the aerosol from
the weighing tank 42 to the filling duct 3{ unless
a dispensing container 22 is in place to receive
the fluid. |

Assuming that a dispensing container 22 is
properly positioned in the apparatus for filling,
the operator pushes the push-button switch 14
which completes the motor auxiliary circuit
through mercury switches 45 and 48. The switch
{4 is held down until the follower 59 rises up on
the next high portion of the cam 5 which closes
the primary motor circuit through switch e and
permits switch 14 to be released. This further
rotation of the cam shaft causes the high face
of cam 3 to engage its follower 57 thus closing the
switch ¢, and opening the valve C to evacuate the
dispensing container 22. This evacuation usu-
ally takes approximately five seconds, at the end
of which time the cam 3 causes the switch ¢ to
open, thereby closing valve C and disconnecting
the vacuum tank V from the dispensing con-
tainer. The high side of cam 4 has now come
around to a position where it raises its follower
58, closing mercury switch d and opening valves
DI and D2. The opening of valve D{ opens the
line between the welghing container 42 and dis-
pensing container 22 to allow flow of fluid there-
to; and the opening of valve D2 connects the
weighing container to the pressure tank P thus
admitting Freon gas under pressure to boost the
liquid mixture from the weighing container to
the dispensing container. The transferring op-
eration usually occupies 271, seconds whereupon
switch D is opened by cam 4 and the follower
59 has reached the second dwell in the motor
cam 5 bringing the motor to rest. Since the
weighing container 42 has now been emptied the
balance arm #1 rotates counter-clockwise back
to the position shown in Pig. 8 which opens the
first auxiliary motor circuit and sets up the green
light circuit through switch 46. Since cam fol-
lower 59 on cam § is in its lowermost position the
switch e is rotated counter-clockwise and second-
ary contact therein is closed, thus completing
the green light circuit and illuminating the bulb
63 to indicate to the operator that the dispensing
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container has been fllled, the motor has come to -
rest, and he may proceed to seal the dispensing
container and remove the same from the appara-
tus. While various types of dispensing contain-
ers can be employed, I prefer to use one having
& shape substantially as shown, with a small fill-
ing tube in the base thereof, the container being
placed in the machine in inverted position. The
sealing can be accomplished in any convenient
manner..

The second auxiliary circuit will remain closed
while the welghing container 42 is being evacu-
ated, and until it has been filled. However when
the proper weight of fluid has been introduced
into the welghing container it will rock the
balance 41 as previously described, shutting off
the fllling valve B and also rocking the automatic
starting mercury switch 47 on the balance arm 41,
thus breaking the second auxiliary motor circuit,
and unless the follower 59 is on the high face of
the motor cam 28, the motor comes to rest. Since
the cams are proportioned so that the weighing
balance always rocks down before the cam motor
follower reaches its dwell, the opening of the
second auxiliary motor circuit is always assured,
and the machine will come to rest. Normally the
operator will have placed a new dispensing con-
tainer in position to be filled so that he will im-
mediately press the push-button switch (4 to
cause the apparatus to resume its cycle. How-
ever if for any reason he has not placed a con-
tainer in position to be filled, closing of the start-
ing switeh 14 will not operate to start the motor

. E and consequently there can be no loss of Aerc-
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sol by reason of discharging it into the air. The
red light 64 being connected in parallel with the
motor will be lighted whenever the motor is op-
erating and will be dark when the motor is
stopped. This gives the operator a continuous
check on the operation of the machine, and in the
event that the red light does not come on ac-
cording to schedule he will have visual notice that
something needs repairing, :

It will be understood that while the apparatus
herein shown and described in detail is now be-
lieved to be the preferred form for practicing
my invention, I do not mean to be limited to the
precise arrangement of parts, times, or propor-
tions shown, but intend that my invention shall
be accorded the full scope of the appended claims.

I claim: )

1. In apparatus for mixing fluids the combina-
tion of: a compressor; a tank connected to the
intake side of sald compressor; a tank connected
to the outlet side of said compressor; a tank on a
weigh scale connected to each of sald first men-
tioned tanks; a plurality of feed tanks connected
to said weight scale tank, one of said feed tanks
being also connected to said pressure tank: a
transfer tank connected to said weigh scale tank
and to each of said first mentioned tanks; and
valve means between all of sald tanks whereby
said weigh scale tank may first be evacuated, then
filled with liquids, and then emptied of said
liquids. .

2. In fluid handling apparatus the combina-
tion of: weighing means including a container;
means for periodically connecting said container
to an evacuating means; means for introducing
fluid into sald container after it has been evacu-
ated; electrically operated valve means actuated
by said weighing means for discontinuing the flow
of fluid thereto; means for evacuating a second
container; means for connecting said containers:
and valve means permitting transfer of said fluid
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from sald first container to sald second container.
" 3. In fluid handling apparatus the combination
of: weighing means including a container; elec-
trically operated valve means for evacuating and
lling said container; a switch on said weighing
means adapted to discontinue said filling opera-
tion when a predetermined weight of said fluid
has entered said container; electrically operated
valve means for evacuating a second container
and transferring sald fluid thereto from said first
container; and valve means for connecting said
first container to a source.of gas pressure to boost
the fluid therefrom to sald second container.

4. In fluid handling apparatus the combina-
tion of: weighing means including a container;
electrically operated valve means for evacuating
and filling said container; a switch on said weigh-
ing means adapted to discontinue said filling op-
eration when g predetermined weight of said fluid
has entered sald container; electrically operated
valve means for evacuating a second container
and transferring said fluid thereto from said first
container; electrically operated valve means for
connecting said first container to a source of gas
pressure to boost the fluid therefrom to said sec-
ond container; and cam and switch means for
operating said valves in a predetermined order to
effect said cycle of operations.

5. In fluid handling apparatus the combination
of: weighing means including a container; a
solenoid valve connecting said container to an
evacuating means; a second solenoid valve con-
necting said container to a source of fluid under
pressure; switch means on said weighing means
adapted to close said second valve when a pre-
determined quantity of fluid has entered said
container; a third solenocid valve connecting a
second container with said evacuating means; a
fourth solenoid valve adapted to connect said first
container to said second container to permit
transfer of said fluid; separate cam operated
switch means for each of said valves; a motor for
operating sald cams in timed relationship; a cam
driven by said motor for controlling the starting
and stopping thereof; and auxiliary switching
means for starting said motor irrespective of the
position of its said controlling cam.

6. In fluid handling apparatus the combination
of: weighing means including a container; a sole-
noid valve connecting said container to an
evacuating means; a second solenoid valve con-
necting said container to a source of fluid under
- pressure; switch means on said weighing means
adapted to close said second valve when a prede-

termined quantity of fluid has entered said con--

tainer; a third solenoid valve connecting a sec-
ond container with said evacuating means; a
fourth solenoid valve adapted to connect said first
container to said second container to permit
transfer of said fluid; separate cam operated
switch means for each of said valves; a motor
for operating said cams in timed relationship; a
cam driven by said motor for controlling the
starting and stopping thereof; and switch means
connected to said weighing switch means and to
said motor to close the motor circuit only when
said weighing container is full and said second
container is in position to be filled.

7. In fluid handling apparatus the combination
of: weighing means including a container; a
solenoid valve connecting said container to an
evacuating means; -a second solenoid valve con-
necting said container to a source of fluid under
pressure; switch means on said weighing means
adapted to close said second valve when a prede-
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termined quantity of fluid has entered said con-
tainer; a third solenoid valve connecting a sec-
ond container with said evacuating means; a
fourth solenoid valve adapted to connect said
first container to said second container to permit

‘transfer of said fluld; separate cam operated

switch means for each of said valves; a motor
for operating sald cams in timed relationship; a
cam driven by said motor for controlling the
starting and stopping thereof; a first switch in a
circult for said motor carried by said weighing
means and adapted to close when said weighing
container is empty and to open when said con-
tainer is filled; and a second switch in said motor
circuit and adapted to close only when there is no
second container in position to be filled.

8. In fluid handling apparatus the combination
of: weighing means including a container; a
solenoid valve connecting said container to an
evacuating means; a second solenoid valve con-
necting said container to a source of fluid under
pressure; switch means on said weighing means
adapted to close said second valve when a prede-
termined quantity of fluid has entered said con-
tainer; a third solenoid valve connecting a second
container with said evacuating means; a fourth
solenoid valve adapted to connect said first con-
tainer to said second container to permit trans-
fer of said fluid; separate cam operated switch
means for each of said valves; a motoz-for op-
erating said cams in timed relationship; a cam
driven by sald motor for controlling the starting
and stopping thereof; switch means connected to
sald weighing switch means and to said motor to
close the motor circuit only when said weighing
container is full and said second container is in
position to be filled; an’ auxiliary circuit for said
motor; a first switch in said auxiliary motor cir-
cuit carried by said weighing means and adapted
to close when said weighing container is empty
and to open when said container is filled; and a
second switch in said auxiliary circuit and adapt-
ed to close only when there is no second con-
tainer in position to be filled. )

9. In fluid handling apparatus having a source
of fluid, a source of vacuum, weighing means in-
cluding a container and a switch movable there-
with, a plurality of electrically operated valves
and connections adapted to first evacuate and
then fill said container with liquid under pres-
sure, .and then to evacuate a second container
and transfer said liquid thereto, the combination
of: cam operated switches for operating each of
said valves; a motor for operating said cams in
timed relationship; a cam operated by said motor
and adapted to open the motor circuit upon the
completion of the filling of said weighing con-
tainer; an auxiliary motor circuit which is set up
by the filling of said first container and the
presence of the second container in position to
have said liquid transferred to it; and a manually
operated switch in said auxiliary circuit for clos-
ing the same.

10. In fluid handling apparatus having a source
of fluid, a source of vacuum, weighing means in-
cluding a container and a switch movable there-
with, a plurality of electrically operated valves
and connections adapted to first evacuate and
then fill said container with liquid under pres-
sure, and then to evacuate a second container
and transfer said liquid thereto, the combination
of: cam operated switches for operating each of
said valves; a motor for operating said cams in
timed relationship; a cam operated by said motor
and adapted to open the motor circuit upon the




2,435,844

11

completion of the filling of said weighing con-
talner; an auxiliary motor circult which is set

up by the filling of said first container and the

presence of the second container in position to
have said liquid transferred to it; a manually
operated switch in said auxiliary circuit for clos-
ing the same; a second auxillary motor circuit
comprising a switch carried by said weighing
means and adapted to close when said weighing
container is empty and to open when said con-
tainer is fillled; and a switch in said second aux-
iliary circuit, operated by means engageable with
sald second container when the latter is in posi-
tion to be filled, and adapted to be closed when
no container is in fllling position to thereby com-
plete sald second auxillary circuit.

11, In fluid handling apparatus the combina-
tion of: weighing means including a container;
a solenoid valve connecting said container to an
evacuating means; a second solenoid valve con-
necting sald contalner to a source of fluid under

_ pressure; switch means on sald weighing means
adapted to close sald second valve when a pre-
determined quantity of fluild has entered said
container; a third solenoid valve connecting a
second container with sald evacuating means; a
fourth solenoid valve adapted to connect said
first contamner to sald second container to per-
mit transfer of said fluld; separate cam operated
switch means for each of said valves; a motor
for operating said cams in timed relationship; a
cam driven by sald motor for controlling the
starting and stopping thereof; switch means con-
nected to said weighing switch means and to
said motor to close a first motor circuit only
when sald weighing container is full and said sec-
ond container is in position to be filled; a starter
switch in a second motor circuit carried by sald
weighing means and adapted to close when said
weighing container is empty; and a second switch
in said second motor circuit and adapted to close
only when there is no second container in posi-
tion to be filled; a third switch carried by said
welghing means adapted to close when said
welghing container is empty to complete a lamp
circult which has a second switch therein adapt-
ed to be closed when sald motor is not operating;
a solenoid operated valve operated by the cam
and switch that operate the liquid transfer valve
and adapted to connect said weighing container
to a source of gas pressure; and a signal light
connected in parallel with said motor and adapt-
ed to light when said motor is operating.

12. In apparatus for handling fluids the com-
bination of: a compressor; a container con-
nected to the intake side of said compressor; a
container connected to /the outlet side of said
compressor; a container on a weigh scale con-
nected to each of said first-mentioned contain-
ers; a supply container connected to said welgh
scale container; a transfer container connected
to said weigh scale container; and valve means
between all of said containers whereby said weigh
‘scale container may first be evacuated, then filled
with liquid, and then said liquid may be trans-
ferred to said transfer container,

13, In fluid handling apparatus the combina-
tion of: weighing means including a container;
means for periodically connecting said container
to an evacuating means; means for introducing
fluid into said container after it has been evacu-
ated; means for discontinuing the flow of fluid
into sald container when said weighing means
balances; means for evacuating a second con-
talner; means for connecting said containers;
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and valve means permitting transfer of said fluid
from sald first container to sald second con-
tainer,

14, In fluld handling apparatus the combina-
tion of: weighing means including a container;
means for periodically connecting said container
to an evacuating means; means for introducing
fluid into said container after it has been evacu-
ated; means for discontinuing the flow of fluid
into said container when sald weighing means
balances; means for evacuating a second con-
tainer; means for connecting said containers;
valve means permitting transfer of said fluid
from said first container to said second contalner;
and valve means for connecting said weighing
container to a source of gas pressure to boost the
fluid therefrom to sald second container.

15. In fluid handling apparatus the combina-
tion of: weighing means including a container;
means for periodically connecting said container
to an evacuating means; means for introducing
fluid into said container after it has been evacu-
ated; means actuated by said weighing means for
discontinuing the flow of fiuld thereto; means for
evacuating a second container; means for con-
necting said containers; electrically controlled
valve means permitting transfer of said fluid
from said first container to said second container;
and cam and switch means for operating said
valves in a predetermined order to effect said
cycle of operations,

16. In fluid handling apparatus the combina-

tion of: weighing means including a container;

electrically operated valve means for evacuating
and fillling said container; a switch operable in
response to movement of said weighing means
adapted to discontinue said filling operation when
a predetermined weight of said fluid has entered
said container; electrically operated valve means
for evacuating a second container and trans-
ferring sald fluid thereto from said first con-

tainer; cam operated switches for operating each

of said valves; a motor for operating said cams
in timed relationship; means operated by sald
motor adapted to open the motor circuit upon
the completion of the filling of said weighing
container; an auxiliary motor circuit which is
set up by the filling of said first container and the
presence of the second container in position to
have said Hquid transferred to it; and a switch
in sald auxiliary circuit for closing the same,

17. In fluid handling apparatus the combina-
tion of: weighing means including a container;
electrically operated valve means for connect-
ing said container to evacuating means; elec-
trically operated valve means for connecting said
container to a supply of fluid; a switch on said
weighing means adapted to discontinue said fill-
ing operation when a predetermined weight of
said fluid has entered said container; electrically
operated valve means for connecting a second
container to evacuating means; and electrically
operated valve means for transferring said fluid
to said second container from said first container.

18. In fluid handling apparatus the combina-
tion of: weighing means including a container;
means for periodically connecting said container
to an evacuating means; means for introducing
fluid into said container after it has been evacu-
ated; means actuated by said weighing means for
discontinuing the flow of fluid thereto; means
for evacuating a second container; means for
connecting said containers; valve means permit-
ting transfer of said fluid from said first con-
tainer to said second container; and means oper-
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able by sald second container to prevent the
transfer of said fluid from saild first container
unless said second container is in proper posi-
tion to receive the same.
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