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This invention relates to an improved automatic mix 
ing apparatus capable of thoroughly mixing several kinds 
of Stock-materials, and more particularly to an apparatus 
of the type comprising several kinds of automatic measur 
ing tanks and a mixer, said tanks and mixer being com 
bined so that discharging of the stock-material from said 
tank into said mixer may be carried out simultaneously 
and automatically only when all the measuring tanks 
have been charged with desirable amounts of the stock 
materials, respectively, and mixing of the mixture in the 
mixer, discharging of the mixture out of the mixer, and 
charging of the stock-materials into the measuring tanks may be successively repeated. 
An essential object of this invention is to provide an 

improved apparatus capable of mixing several kinds of 
stock-materials in an effective and accurate manner. 

Said object and the other objects of this invention have 
been attained by the apparatus which comprises several 
kinds of measuring tanks, each being provided with a 
charge device for charging said tank with a predetermined 
amount of a stock-material and with a discharge device 
for discharging the charged material out of said tank; 
a mixing device for mixing the mixture charged therein 
from Said measuring tanks, said mixing device being 
provided with a discharge device for discharging the mix 
ture out of said mixing device; said members being com 
bined so that discharging of the stock-materials out of 
the measuring tanks may be simultaneously carried out 
only when the charged materials in all of the measuring 
tanks have reached predetermined amounts, respective 
ly, and charging of the stock-materials into the measuring 
tanks, discharging of said materials out of said tanks 
into the mixing device, stirring action in the mixer, and 
discharging of the mixed mixture out of the mixer may 
be successive and automatically repeated. 
The novel features of this invention are set forth with 

particularity in the appended claims. The present in 
vention, however, both as to constructions and operations 
together with further objects and advantages thereof, may 
best be understood by reference to the following descrip 
tion taken in connection with the accompanying draw 
ings, in which the same or similar members are indicated 
by the same references, and in which: 

Fig. 1 is a schematic side view of an example of the 
present invention. - 

Fig. 1a is a schematic side view of the switch S in the example in Fig. 1. 
Fig. 1b is a schematic side view of the switch S or S. 

in the example in Fig. 1. . 
. Fig. 2 is a schematic side view of one embodiment o 

the measuring tank adapted to be used for the present in 
vention, which is particularly applicable for measuring 
a powdery stock-material. . 

Fig. 2a is a schematic side view of switch S1 seen in Fig. 2. 
Fig. 3 is a schematic side view of another embodiment 

of the measuring tank adapted to be used for the present 
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invention, which is particularly applicable for measuring a stock-liquid. 

Fig. 4 is a schematic side view of another example of 
the present invention. 

Fig. 5 is a schematic side view of only the improved 
device of a further example of the present invention. 
The embodiment of Fig. 1 relates to the case in which 

one kind of powdery stock-material and two kinds of 
stock-liquids are to be mixed. Referring to Fig. 1, the 
stock-material measuring device consists of a measuring 
tank 1 for measuring a desirable amount of a stock-liquid 
and other measuring tanks 2 and 3 for measuring desir 
able amounts of two kinds of powdery stock-materials. 
The charging and discharging operations of the stock 

materials into or out of the measuring tanks 1, 2 and 3 
and the constructions of said tanks will be described 
more concretely in connection with the embodiments of Figs. 2 and 3. 
Switch S is constructed as shown clearly in Fig. 1 a 

so that it may be opened when it is pushed at its movable 
piece C pivoted at a pivotal shaft C. Switches S4, S5, S6 
and S also have the same construction as the switch S3. 
Switches S and S are constructed as shown in Fig. 1b 
so that they may be closed when they are pushed at their 
movable piece Cs pivoted at a pivotal shaft C. The 
switch S is combined with a bell-crank 5 pivoted turn 
ably at its pivotal shaft 5a and having a ball 5b at its 
center arm so that when said bell-crank is turned clock 
wise, the movable piece C1 of said switch may be pushed 
by the ball 5b. Turning of the bell-crank 5 is induced 
by electromagnets m and m, the movable iron cores of 
which are, respectively, connected to side arms of the bell 
crank 5 through strings 5c and 5c. Similarly, the switches 
S4 and S5 are, respectively, combined with the bell-cranks 
6 and 7 so that they may be operated by two pairs of 
electromagnets m3, ma and ms, me. The switches S. 
and Ss are combined with a bell-crank 15 pivoted turn 
ably at a pivotal shaft 5a and having a ball 16 on its 
center arm so that they may be opened when their mov 
able pieces Cs are pushed by said ball 6. The side arms 
of said bell-crank 15 are, respectively, connected to the 
movable iron cores of the electromagnets m1 and m 
through strings 5b and 15c so that when the electromag 
net m11 is excited, said bell-crank 15 may be turned coun 
terclockwise and when the electromagnet m1 is excited, 
the bell-crank 15 may be turned clockwise. Under the 
tanks E, 2 and 3 is arranged a hopper 8 to receive the 
stock-materials discharged from said tanks, the discharge 
opening of said hopper being inserted into the right side 
center hole of a rotary type mixer 9 which is driven by 
an electric motor M1 through a reduction gear train 17. 
The circuit of the motor M is connected to the input 
terminals E, and E of an electric source, not shown, through an electromagnetic switch mg so that said cir 
cuit may be closed when said switch is excited. The mix 
er 9 is provided with a discharge conduit 10 which is 
pivoted to the frame of the mixer so as to be turned up 
and down, one end of said conduit being inserted into 
the left side center hole of the mixer. The discharge 
conduit 10 is connected to the winding drum 11 through 
a string 4, the upper portion of which is wound around 
said drum. The winding drum A is coupled with the shaft 
of an electric motor M through a clutch 12 which is 
connected to an L-shaped crank lever 13 pivoted at a 
pivotal shaft 13a so that the clutch 12 may be disengaged 
when said crank lever is turned counterclockwise by 
pulling the left side arm of said lever through a string 
3b, said pulling being induced by the excitation of an 
electromagnet m, the moving iron core of which is con 
nected to the lower end of said string 13b. The electric 
circuit of the motor M2 is connected to the input terminals 
E. and Ea through an electromagnetic switch mg so that 
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said circuit may be closed when said switch is excited. A 
switch Ss having a movable piece C4 pivoted at a pivotal 
shaft C5 is constructed so that its movable contact C. 
may be exchanged from the lower stationary contact to 
the upper stationary contact by the discharge conduit 10 
when the movable piece C is pushed by said conduit 8. 
The switch Ss is connected to the electromagnetic switch 
mg. So that said switch mg may be excited only when 
said switch Sa is released by said conduit 10. 

Electromagnets mis, mg and mio are, respectively, com 
bined with the tanks 1, 2 and 3 so that when said electro 
magnets are excited, the discharge openings of said tanks 
are opened in a manner as described later in connection 
with the embodiments of Figs. 2 and 3. The tank 2 is 
combined operationally with a weighing beam 4 so that 
a predetermined weight of said tank may be balanced 
at said beam 4, said beam 4 being provided with switches 
S1 and Sa which are supported by a supporter 4b at the 
positions just below and above a balance beam 4a. The 
Switches S1 and S are constructed as shown in Fig. 15 
So that when the tank 2 is empty, the switch S is pushed 
by the beam 4a so as to be closed, and when the tank 2 
has been charged with stock-material, the switch S. 
pushed so as to be closed. The concrete combination of 
said beam 4 and the tank 2 and their operations will be 
described later in connection with the embodiment of 
Fig. 2. 

Furthermore, the tank 2 is provided with a change-over 
switch. So which is closed by the tank door 3 when it 
is entirely shut, said switch being connected in series to 
the circuits of the Switches S and S. The electromag 
net ma is connected to the switch S, so that when the 
tank 2 is empty and the door 18 is entirely shut, the elec 
tromagnet ma is excited through the switches S and So 
So as to turn the bell-crank 6 clockwise. The electro 
magnet m3 is connected to the switch S. so that when the 
tank 2 has been charged with stock-material and the beam 
4a is lifted, the electromagnet m3 is excited through the 
switches S2 and So so as to turn the bell-crank 6 counter 
clockwise. 

Similarly, the tank 3 is also combined with another 
Weighing beam, not shown, of the same construction as 
the beam 4 and with electromagnets ms and m, but the 
description as to the connections and operations of said 
electromagnets ms and mg and as to said weighing beam 
are omitted herein, because they are the same as those 
of the members ma, m and 4. 
On the other hand, the tank 1 is provided with a change 

over Switch Sui having a movable piece C pivoted at a 
pivotal shaft Co and a movable contact Co capable of 
being eXchanged from one side to the other side when 
said piece Ca is pushed by a ball 45a, said switch Si 
being clearly shown in Fig. 3. The ball 46a is supported 
by one arm of a bell-crank 46 which is pivoted at a pivotal 
shaft 46b. The switch S11 and the bell-crank 46 are com 
bined with the electromagnets mi and m so that when 
the tank is empty, the bell-crank 46 is turned clockwise 
for pushing the switch S1 to close the circuit of the elec 
tromagnet m2 and when the tank 1 has been charged with 
stock-material, the bell crank is turned counterclockwise 
so as to disengage from said switch S1 to close the cir 
cuit of the electromagnet mi. The switches S, S and Ss 
are connected in series and in this series circuit is con 
nected a time switch R1 which operates with a time lag 
to open the contact piece ri, said time lag being selected 
so that the circuit of the electromagnets ma, mg and mio 
may be opened upon the complete discharge of the stock 
materials from the tanks 1, 2 and 3 into the hopper 8. 
In the circuit of the electromagnet m is inserted a time 
relay R2 which acts with a time lag to close the contact 
piece r said time lag being selected so that the circuit 
of said electromagnet m may be closed upon the comple 
tion of the stirring of the mixture in the mixer 9. In 
the circuit of the electromagnet mi is inserted a time 
switch R3 which acts with a time lag to close the contact 
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piece rs, said time lag being selected so that said elec 
tromagnet m1, may be excited upon the completion of 
the discharge of the mixture out of the mixer 9. The 
operation of the above embodiment of Fig. 1 is as fol 
lows: 

Fig. 1 shows the state in which the tanks 1, 2 and 3 
have been fully charged with stock-materials and the 
balance beam 4a is in its upper position. In this state, 
the electromagnetic switch mga is in connection with the 
input terminals E, and E so as to be excited, whereby 
the circuit of the motor M is closed and the motor M1 
is running, thus operating the mixer 9. 
On the other hand, the electromagnets m, mg and mio 

are excited by the following circuit. 
El-St-Se-SS-S-S-r-mo-ing-ma-Ea 

Accordingly, the discharge openings of the tanks , 2 and 
3 are opened and the stock-materials are discharged from 
said tanks into the mixer 9 through the hopper 8. How 
ever, since the time switch R1 is designed so that the 
contact piece r may be opened upon the complete dis 
charge of the stock-materials in all of the tanks, the 
circuits of the electromagnets m, mg and mio are opened 
upon said complete discharge. For said object, the ex 
citing circuit of each of the electromagnets mis, mg and 
mo may be provided with a time switch for opening said 
circuit upon the complete discharge of the stock-material 
in the tank to which said electromagnet belongs. 
When the stock-material in the tank 2 has been com 

pletely discharged, the balance beam 4a discends, where 
by the switch S is closed and the switch S is opened. 
By the opening of the Switch S2, the circuit of the electro 
magnet m3 is opened. By the closing of the switch S1, 
the electromagnet nag is connected to the input terminals 
Ei and E2 through the circuit (E-So-S1-mi-E2), 
said switch So having been closed by closing the door 18 
in such a manner as will be described later in connection 
with the embodiment of Fig. 2, whereby the electromag 
net m is excited and the bell-crank 6 is turned clockwise 
to open the switch S4. The operations of the bell-crank 
7 and electromagnets ms and me are the same as the 
above-mentioned operations of the bell-crank 6 and 
electromagnets m3 and m4, so that the descriptions as to 
the operations of the weighing beam to be combined with 
the tank 3 and of connecting lines for connecting said 
beam to the electromagnets ms and ms are omitted herein. 
On the other hand, by the closing of the switch S, the 

electromagnet m11 is connected to the input terminals Ei 
and E2 through the circuit (E-mu-St-So-E), and 
the electromagnet m is excited, whereby the bell-crank 
i5 is turned counterclockwise and the switch S is opened 
and the switch S is closed. When the material in the 
tank 1 is discharged, the bell-crank 46 is turned clockwise 
to push the switch S1, whereby the contact piece of the 
switch S1 is changed over to the right side and the elec 
tromagnet m, is connected to the input terminals E, and 
E so as to be excited. By excitation of the electromag 
net m2, the bell-crank 5 is turned clockwise to push the 
switch S3 to be opened. 

Accordingly, when all of the tanks 1, 2 and 3 have 
completely discharged their stock-materials, all of the 
Switches S3, S4 and Ss are opened. . 

After a predetermined time lag sufficient to thoroughly 
mix the charged material in the mixer 9, the time switch 
R operates, and the following circuit is closed: 

Ea-exciting coil of Rs-r-mi 
whereby the electromagnet m is excited and pulls one 
end of the L-shaped crank lever 13. By said pulling, the 
crank lever 13 is turned counterclockwise so as to dis 
engage the clutch 12 and the string 14 is unwound by the 
self-weight of the conduit 10 so as to turn down said 
conduit, whereby the mixture in the mixer 9 is discharged 
out through the conduit 10. The movable contact piece 
C of the switch S is changed over to the lower stationary 
contact by the downward turning of the conduit 10, but 
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since the switch S is in the opened state as already de 
Scribed the exciting circuit of the electromagnetic switch 
mg is not closed and the motor M is maintained in its 
stopped state. Since the time lag of the time switch Rs 
is selected so that it may operate upon the complete 
discharge of the mixture out of the mixer 9, the electro 
magnet m1a is excited upon said complete discharge 
through the contact piece r and the switch So, whereby 
the bell-crank is is turned clockwise and takes the state 
as shown, thus causing opening of the switch S and clos 
ing of the switch S. By the opening of the switch So, 
the exciting circuits of the time switch R and electromag 
net mr are opened. By the opening of the electromagnet 
mri, the clutch 12 is engaged. By the closing of the 
switch S, the following circuit is closed: 
E1-S-C3-under stationary contact of 

Sa-exciting coil of mgi-Ea 
whereby the electromagnetic switch mg is closed and 
the motor M is driven. Accordingly, the conduit 10 
is wound up by the winding drum 11 through the string 
14. When the conduit () is lifted up to the position 
adapted to push the switch Ss, the contact piece C3 of 
the swicth Sa is changed over to the upper stationary con 
tact by said conduit, whereby the exciting circuit of the 
electromagnetic switch mg is opened at the switch Sa 
and the motor M is stopped. 
As already stated, since the operations for charging 

the tanks, 2 and 3 with stock-materials have been started 
upon the opening cf the circuits of the electromagnets 
ma, mg and mio, discharging of the materials into the 
mixer 9 from said tanks is automatically carried out again 
upon the complete charging of the stock-materials into 
all of the tanks. In such a manner, as stated above, the 
automatic charging of the materials into the mixer and 
automatic discharging of the mixture out of the mixer 
can be repeatedly carried out. 
In Fig. 2 is shown the measuring tank 2 and the de 

vices for charging a predetermined amount of a powdery 
stock-material into said tank. The tank 2 is provided 
with a door 18 for opening and closing the discharge 
opening of the tank, said door being hinged by a hinge 
18a. The tank 2 is further provided with a switch S10 
and a winding drum 29 which is coupled with the shaft 
of an electric motor M3 through a clutch 21. This clutch 
is connected to an L-shaped crank lever 22 pivoted turn 
ably at a pivotal shaft 22a so as to be disengaged when 
said lever is turned counterclockwise by the pulling of the 
left side end of said lever by an electromagnet mg through 
a string 23, the lower end of which is connected to the 
movable iron core of said electromagnet. The switch S10 
is so constructed, as shown clearly in Fig. 2a, that its 
movable contact C1 can be brought into contact with a 
contact P from another contact P2 when it is pushed 
by the door 18 being in the closed state. Above the tank 
1 is arranged an accumulator 24 containing a powdery 
stock-material. The accumulator is provided with a dis 
charge pipe 25 opening above the tank 2 and with a screw 
conveyer 26 for feeding the material into said pipe 25, 
the shaft of said conveyer being driven by an electric 
motor M through a pulley 27 attached to said shaft, 
another pulley 28 attached to the shaft of the motor MA, 
and a belt 29 hung on said pulleys. 
The tank 2 is suspended by a string 32 hung on pulleys 

30 and 3i. . 
The lower end of said string 32 is connected to the 

right end of a lever 34 pivoted at a pivotal shaft 34a, 
the left end of said lever being connected to a pad 33 
mounted on the weighing platform of weighing scales 4 
so as to push said pad. Switches S1 and S2 as shown 
clearly in Fig. 1b are supported by a supporter 4b at the 
positions above and below the balance beam 4a, said 
switches being arranged so that when they are pushed 
by the beam 4a, they may be closed. 
The circuit of the motor M4 is connected to the input 
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6 
terminals E, and Ea through an electromagnetic switch 
mg, so that said circuit is closed only when said electro 
magnetic switch is excited. Another electromagnetic 
switch mg is inserted in the circuit of the motor Ms so 
that said circuit may be closed only when said electro 
magnetic switch is excited. A bell-crank 6 pivoted at a 
pivotal shaft 6a and having a ball 6b on its center arm 
is combined with the switch S4 so that when said bell 
crank is turned clockwise, said switch may be pushed 
by said ball, thus opening said switch. Both ends of the 
right and left side arms of the bell-crank 6 are connected, 
respectively, to the movable iron cores of the electro 
magnets m and m3 so that when said electromagnets m3 
and n are excited, the bell-crank 6 may be turned 
counterclockwise and clockwise, respectively. 
The operation of the apparatus in Fig. 2 is as follows: 
The shown state relates to the case in which the tank 2 

is empty, the door 18 is in its closed position, and the 
balance beam 4a is lowered to close the switch S1. In 
this state, the following circuit is closed: 

Ea-Cu-P-Sq-exciting coil of mg-E, 
whereby the electromagnetic switch mg is excited to close 
the circuit of the motor Ma. By the closing of the circuit 
of the motor M4, this motor starts and drives the screw 
conveyer 26, whereby the stock-material in the accumu 
lator 24 is discharged into the tank 2. When the stock 
material charged into the tank 2 reaches a predetermined 
amount, the balance beam 4a is restored to its upper 
position and the switch S1 is opened, whereby the circuit 
of the motor MA is opened by the opening of the exciting 
circuit of the electromagnetic switch mga and the screw 
conveyer 26 is stopped so as to cease charging of the 
stock-material into the tank 2 from the accumulator 24. 
By the upward movement of the balance beam 4a, the 
Switch S2 is closed so as to excite the electromagnet m3, 
whereby the bell-crank 6 is turned counterclockwise and 
the switch S4 is closed. By the closing of the switch S4 
the following circuit is closed: 

Ei-mg-ra-S-Ea 
Accordingly, the electromagnet m is excited and pulls 
the string 23 to make the crank lever 22 turn counter 
clockwise, whereby the clutch 21 is disengaged and the 
string 19 is unwound by the self-weight of the door 18 
and the weight of the material mounted on said door. 
By said opening of the door 18, the material in the tank 2 is discharged out. 
With discharge of the stock-material in the tank, the 

balance beam 4a is lowered to close the switch S, but the exciting circuit of the electromagnetic switch mg is 
not closed, because the contact piece C1 of the switch 
So has been changed over to the contact P by the open 
ing of the door 18. Accordingly, the motor M is main 
tained in its stopped state and charging of the stock 
material into the tank2 is not started. 
On the other hand, the following circuit is made upon 

the opening of the door 18, because the contact piece C 
is changed over from the contact P to the contact Pa: 

Ea-C11-P2 exciting coil of mga-E 
By the closing of said circuit, the electromagnetic switch 
mig3 is excited to close the circuit of the motor Ms, where 
by the motor Ma starts, but the clutch 21 is in its dis 
engaged state, so that the motor idles. Upon the com 
plete discharge of the material out of the tank 2, the 
time switch R4 operates and the circuit of the electro 
magnet mg is opened, whereby the crank lever 22 is re 
Stored so as to bring the clutch 21 to its engaged state. 
By this restoration of the clutch 21, the winding drum 
20 is driven and winds up the string to close the door 
18. Upon the complete closing of the door 18, the ex 
citing circuit of the electromagnet mga is opened and the 
circuit of the electromagnet mga is closed, because the 
contact piece C1 of the switch So is changed over from 
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the contact P to the contact P, whereby the motor Ms 
is stopped, and the motor M is driven to start charging 
of the stock-material into the tank 2 from the accumu 
lator 24 as already described. . . . . W 
Upon the complete closing of the door 18, the circuit 

(E-Ci-P1-S-m-E) is closed and the electro 
magnet m is excited, whereby the bell-crank 6 is restored 
to the shown state by the clockwise turning thereof...and 
the switch S is opened. 
The above-mentioned operation is repeatedly carried 

out. As described above, the charging and discharging 
of the stock-material into and out of the tank 2 are auto 
matically carried out. - 

In Fig. 3 is shown a measuring tank 1 which is partic 
ularly suitable for stock-liquid. This tank 1 is provided 
with a charge opening 35 having a charge valve 35a, a 
control lever 36 connected at its right side end to the 
rotatable shaft of said charge valve 35a, a discharge valve 
38, a float 37, a push float 39, levers 43 and 44 pivoted, 
respectively, at the pivotal shafts 43a and 44a connect 
ing levers 49, 42 and 45, a discharge valve supporting 
lever 40 which is pivoted at one end to a pivotal shaft 
49a and articulated at another end to the connecting lever 
42, a bell-crank 46 pivoted at a pivotal shaft 46b and 
articulated at the end of one arm thereof to the lower 
end of the connecting lever 45, and another beil-crank 
48 pivoted at a pivotal shaft 48b and articulated at the 
end of one arm thereof to the connecting lever 49. The 
same electromagnet ma as that of the embodiment of 
Fig. 1 is connected, at its movable iron core, to the lower 
end of the connecting lever 49. The bell-cranks 46 and 
48 are, respectively, provided with balls 46a and 48a 
on their arms and evers 43 and 44 are, respectively, pro 
vided with balls 43b and 44b on their right side portions. 

Operation of the apparatus in Fig. 3 is as follows: 
When the liquid in the tank reaches a predetermined 

amount, the charge valve 35a is closed by the upward 
turning of the lever 36 caused by ascent of the foat 37, 
whereby charging of the liquid into the tank 1 is stopped. 
By the upward movement of the float 37, the lever 44 is 
turned clockwise, whereby the bell-crank 46 is turned 
counterclockwise and the contact piece Co of the switch 
S1 is changed over from the contact P3 to the contact P. 
By this change-over, such an electromagnet in as shown 
in Fig. 1 is excited so as to turn the bell-crank 5 in Fig. 1. 
When the electromagnetins is excited in the same manner 
as described in connection with the apparatus in Fig. 1, 
the lever 89 is pulled down and the discharge valve 38 
is opened through the levers 43, 42 and 40, because the 
lever 40 supporting the valve 38 is turned up by said 
pulling. By said downward pulling of the lever 49, the 
bell-crank 48 is turned counterclockwise until it is stopped 
by a stop 48C. The balls 46a and 48a act to securely 
maintain the turned positions of the bell-cranks 46 and 
48 and the opened state of the valve 38. By the opening 
of the valve 38, the charged stock-liquid is discharged out 
of the tank. Upon the complete discharge, the push foat 
39 pushes the valve 38 through the lever 49, whereby 
the valve 38 is closed and lever 49 is pulled up by the 
levers 43 and 42, said upward movement of the lever 49 
causing clockwise turning of the bell-crank 48. On the 
other hand, the float 37 discends, whereby the lever 36 
is turned downward and the lever 44 is turned counter 
clockwise. By the downward turning of the lever 36, the 
charge valve 35a is opened to start charging of the 
liquid into the tank i. By the counterclockwise turning 
of the lever 44, the bell-crank 46 is turned clockwise so 
as to push the switch Sii, whereby the contact piece Co 
is changed over from the contact P to the contact P. 
In such a state, charging of the stock-liquid into the tank 
progresses and the above stated operation is repeatedly 

carried out upon the complete charging of the stock 
liquid into the tank i. 
The embodiment of Fig. 4 relates to the case in which 

the mixture is of the pureliquid state and only the mixer 
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and connection of the device for discharging of the stock 
liquids into the measuring tanks are different from those 
of the embodiment of Fig. 1. Connections and operations 
of the bell-cranks 5, 6 and 7, switches S3, S4 and S5, elec 
tromagnets mis-mo and mg, mg and nilo are almost same 
as those in the embodiment of Fig. 1, so that the descrip 
tion of said operations and indication of said connection 
are omitted herein. The switches S12, S13 and S14 are 
constructed in the same manner as the switch shown in 
Fig. 1 a. 

in the state silown, the following circuit is closed: 
Ei-Si-exciting coil of mga-E, 

whereby the electromagnetic switch mga is excited so as 
to close the circuit of the motor M. By the closing of 
said circuit, the motor M starts and drives the stirring 
shaft. 53 in the mixer 9a through a pulley 50 attached 
to the shaft of the motor M, a pulley 51 attached to said 
shaft 53 and a belt 52 hung on said pulleys, whereby 
the liquids in the mixer 9a are mixed. Upon the closing of 
the switch S12, the time switch R5 is excited, but its con 
tact piece r is not closed because of its time delay. The 
time lag of the time switch R5 is selected so that said 
switch operates upon the completion of the mixing of the 
liquid in the mixer 9a. Accordingly, when said time 
lag has elapsed, the electromagnet mia is connected to 
the input terminals E1 and Ea through the contact piece 
rs and switch S1, whereby the bell-crank 54 pivoted at a 
pivotal shaft 54a is turned counterclockwise by the 
pulling of the left side arm of said crank by a string 55 
which is connected to said arm and the movable iron core 
of the electromagnet m13. 
By the counterclockwise turning of the bell-crank 54, 

the switch S1 is pushed by the ball 54b supported by the 
center arm of said crank so as to be opened and the 
switch Sia is released from said ball so as to be closed. 
By the opening of the switch S12, exciting circuits of the 
electromagnet m18 and the electromagnetic switch mga 
are opened. Accordingly, the motor M1 stops and the 
stirring operation of the mixer 9a is stopped. On the 
other hand, the discharge valve 60 provided in a discharge 
opening 60a of the mixer 9a is pushed upward by the 
counterclockwise turning of the bell-crank 54 through 
articulated connecting levers 56, 57 and 59, said lever 
57 being pivoted at a pivotal shaft 58, whereby the mixed 
liquid in the mixer 9a is discharged into a container 61. 
The time lag of the time switch Rs inserted in the cir 

cuit of the switch Sia is selected so that said switch Rs 
operates upon an elapse of a time sufficient to discharge 
completely the liquid from the mixer 9a. Upon the 
operation of the time switch Re, the electromagnet m 
is excited through the contact piece r and switch Sis, 
whereby the bell-crank 54 is turned clockwise through a 
string 55a, and is retored to the state as shown and at the 
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same time as said restoration, the valve 60 is closed by 
the reverse operation of the connecting levers 56, 57 and 
59. - 

A switch S1 is connected in series to the circuit of the 
switches S, S and S5. The switch S4 is combined with 
a bell-crank 62 which is turnably supported by a pivotal 
shaft 62a so that said switch S4 may be opened by coun 
terclockwise turning of said crank, said turning being 
induced by excitation of an electromagnet mis. Said 
excitation of the electromagnet mis is induced by the 
closing of the switch S12, so that discharging of the stock 
liquid into the mixer from the measuring tanks is stopped 
during the stirring operation of the mixer 9a. Upon the 
complete discharge of the liquid from the mixer 9a, the 
electromagnet mis is excited at the same time as the ex 
citation of the electromagnet in through the contact 
piece is and the switch Sis, whereby the bell-crank 62 
is restored. . 
The embodiment of Fig. 5, relates to the case in which 

the mixed material is in the kneaded state, said embodi 
rinent being almost the same as the embodiments of 
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Fig. 1 or Fig. 4 except the mixing device. Accordingly, 
only the mixing device is shown. 
The mixer 9b is of a special type having a large upper 

opening and is supported so that discharging of the 
kneaded mixture in the mixer 9b may be carired out after 
the mixer is turned by 180' so as to direct the opening 
downward. For said object, the mixer 9b is rotatably 
supported by a frame 62 so as to be rotated by an electric 
motor. Ms through a gear 63 attached to the mixer body, 
a gear 64 attached to the shaft of said motor and a chain 
belt 65 hung on said gears. The mixer 9b is provided 
with a stirring backet therein which is driven by an elec 
tric motor M through a pulley 50 attached to the shaft 
of said motor M1, a pulley 51 attached to the shaft of 
said backet and a belt 52 hung on said pulleys. The 
mixer 9b is further provided with switches S1 and S18, 
each having a push piece 70 pivoted at a pivotal shaft 
70a, said switches being positioned so that said push piece 
70 may be pushed by a pin 69 attached to the mixer 
when the opening of the mixer is directed up and down, 
respectively, and said switches being constructed so that 
when said push piece 70 is pushed by the pin 69, said 
switch S may be closed and said switch Sis may be opened. 

In the shown embodiment, the electromagnetic switch 
ng is excited through the switch S18 from the input ter 
minals E1 and E2 and the circuit of the motor M is in 
connection with the input terminals E, and E, whereby 
the stirring baclet in the mixer 9b is operated. On the 
other hand, the time relay R is excited from the ter 
minals E1 and E2 through a switch Ss. The time relay 
R is designed so that it may operate after a predeter 
mined time required for the thorough stirring of the 
kneaded mixture in the mixer 9b. Upon the elapse of 
said time lag, the time relay R operates to close the con 
that piece r, whereby the the electromagnetic Switch 
ngs is excited through the contact piece r and switch 
Sis. Accordingly, the motor M5 starts So as to rotate 
the mixer 9b through the chain belt 65. When a pin 
67 attached to the chain belt 65 reaches a certain height, 
the left arm of a bell-crank 66 is pulled upward by a string 
68 which is connected to said arm and pin 67, whereby 
the bell-crank 66 is turned clockwise around its pivotal 
shaft 66b, the switch S15 is opened, and the switch Sis 
is closed. The time when the bell-crank 66 is turned by 
the pin 67 is selected so that said turning may be induced 
just upon rotation of the mixer 9b by 180. In this state, 
the switch S is opened by the pin 69 to open the circuit 
of the electromagnetic switch ng, whereby the motor 
M1 is stopped. By the opening of the switch S1, the elec 
tromagnetic switch mig5 is opened and the motor M5 
is stopped so as to stop the mixer in its inverted state for 
discharging the kneaded mixture therefrom. By the clos 
ing of the switch Sls, another time relay Rs is excited. 
The time lag of the relay Rs is selected so that said 
relay may operate upon the complete discharge of the 
kneaded mixture out of the mixer. Upon the elapse of 
said time lag, the contact piece ra is closed and the ex 
citing circuit of the electromagnetic switch mgs is con 
nected to the input terminals E and E through the con 
tact piece rs and the switch S16, whereby the motor Ms 
is connected to the terminals E1 and E so as to be rotated 
in the direction reverse to that of the former case. Ac 
cordingly, the mixer 9b is reversely rotated through the 
chain belt 65, but is stopped upon the restoration of the 
pin 67 to its initial position because the bell-crank 66 
is pulled by the string 68 so as to be turned counter 
clockwise and the switch Sis is opened, whereby the mixer 
9b is restored so as to be charged with the stock-ma 
terials from the measuring tanks, not shown. On the 
other hand, upon starting of the reverse rotation of the 
mixer 9b, the switch S18 is closed again so as to excite 
the electromagnetic switch ng, whereby the motor M1 
is started again and the mixing operation begins. Upon 
restoration of the mixer 9b, the movable piece 70 of the 
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switch S is pushed by the pin 69 and the switch Si 
is closed, so that when said switch is used for inducing 
the charging of the stock-materials into the mixer from 
the measuring tanks in the same manner as in the case 
in Fig. 1 or Fig. 4, said charging can be automatically 
carried out upon restoration of the mixer 9b. - 

In such a manner as stated, the charging of the ma 
terials into and discharging of the kneaded mixture out 
of the mixer can be automatically carried out. 
According to this invention, as described above, dis 

chargings of the stock-materials from all measuring tanks 
are stopped until all said tanks have been charged with 
stock-materials of predetermined amounts, respectively, 
and said dischargings are simultaneously carried out into 
a mixer. The rixture in the mixer is discharged upon 
the complete mixing thereof, and then charging of the 
stock-materials into the measuring tanks is carried out. 
Accordingly, the mixing of several kinds of stock-ma 
terials can be very effectively carried out. 

While I have described particular embodiments of m 
invention, it will, of course, be understood that I do not 
wish my invention to be limited thereto, since many modi 
fications may be made and I, therefore, contemplate by 
the appended claims to cover all such modifications as 
fall within the true spirit and scope of my invention. 

I claim: 
1. Apparatus for automatically mixing several kinds 

of stock-materials, which comprises measuring tanks for 
several different materials, each measuring tank being 
provided with a charging device for charging said tank 
with a predetermined amount of a stock-material and 
with a discharge device for discharging the charged 
material out of said tank, and a mixing device for mix 
ing the mixture charged therein from said measuring 
tanks, said mixing device being provided with a dis 
charge device for discharging the mixture from said mix 
ing device, interlocking control means for said measuring 
tank charging device so arranged that the stock-materials 
in the measuring tanks may be simultaneously discharged 
into said mixing device only when the charged materials 
in all the measuring tanks have reached the predeter 
mined amounts, said control means being so arranged 
for charging of the stock-materials into the measuring 
tanks, discharging of said materials out of said tanks 
into the mixing device, stirring action in the mixing 
device, and discharging of the mixed mixture out of the 
mixer may be successively and automatically repeated. 
2. Apparatus for automatically mixing several kinds 

of stock-materials, according to claim 1, in which said 
interlocking control means include a plurality of quickly 
turnable devices combined with electric switches which 
are opened or closed by turning of said devices. 

3. Apparatus for automatically mixing several kinds 
of stock-materials according to claim 1, in which each 
measuring tank is provided with an electric switch, a 
quickly turnable device operated by electromagnets 
which is turnably supported so as to open said switch 
when turned to one side when said tank is empty and 
to close said Switch when turned to the other side when 
said tank is charged with a desired amount of the stock 
material, and an electromagnetically operated means for 
discharging the stock-material out of each said tank, said 
switches of all the measuring tanks being connected in 
series to the input terminals of an electric source through 
said electromagnets, and a time switch being connected 
in series in said electric circuit so as to open said cir 
cuit with a time lag required for the complete discharge 
of the stock-material out of said tanks, a mixing device 
provided with a hopper to receive the stock-materials 
from the measuring tanks, and a discharge conduit that 
may be lowered for emptying said mixing device, said 
mixing device being combined with a winding device 
for lifting or lowering said conduit, a weighing beam 
device provided with electric switches combined with 
the other electric switches provided at the measuring 
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tanks so that when the stock-materials in said tanks 
reach the desired amounts discharging of said materials 
from said tanks may be carried out. 

4. A system of automatically mixing several kinds of 
stock-materials which comprises stock-material discharge 
tanks for discharging a predetermined amount of each 
of the stock-materials to be mixed, said predetermined 
amounts being selected so as to prepare a suitable mixed 
material, each said tank being provided with a discharge 
device so as to discharge only a predetermined amount 
of the stock-material, a mixer arranged to receive the 

O 

stock-materials discharged from said tanks, the discharge 
device of said tanks being so arranged that the discharge 
operation of said tanks will be commenced only upon 
the complete discharge of the mixed material from said 
mixer, the discharge device of said mixer being provided 
with an electric device which makes the discharge opera 
tion of said mixer commence upon the complete mixing 
of the materials in said mixer. 

5. A systern of automatically mixing several kinds of 
stock-material which comprises several kinds of meas 
uring tanks, each tank being provided with a charge 
device for charging a predetermined amount of a stock 
material therein and with a discharge device for dis 
charging the charged material therefrom, a mixer ar 
ranged to receive the stock-materials discharged out of 
said measuring tanks and provided with a mixing device 
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therein and a discharge device for discharging the mixed 
material therefrom, an electric switch device which is 
so related to the discharge devices of said measuring 
tanks that only when the materials in all said tanks have 
reached to predetermined amounts, the discharging opera 
tion of said tanks may be simultaneously carried out, 
an electric device which operates the mixing device of 
said mixer only when said mixer is charged with the 
materials from the measuring tanks, and an electric 
switch device which is so related to the discharge device 
of said mixer that the discharge operation of the mix 
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ture in said mixer may be carried out upon the complete 
mixing of said mixture, the charge device of each meas 
uring tank being provided with an electric device which 
makes the charging operation into said tank commence 
upon the complete discharge of the stock-material in said 
tank. 

6. A system of automatically mixing several kinds of 
stock-materials which comprises several kinds of stock 
material storage tanks, each tank being provided with 
a discharge device for discharging the stocked material 
therefrom, measuring means for measuring a predeter 
mined amount of stock-material from each said storage 
tank, a mixer arranged to receive the stock-materials 
from said tanks, a discharge device for discharging the 
mixed material therefrom, and an electric switch device 
which is so related to the discharge device of said mixer 
and to the discharge devices of said tanks that the dis 
charge operation of said tanks may be commenced upon 
the complete discharge of the mixed material in said 
mixer, the discharge device of each tank being provided 
with a switch acting to stop the discharging operation 
of said tank upon the discharge of a predetermined 
amount of the stock-material, and the discharge device 
of the mixer being provided with an electric device which 
makes the discharge operation of said mixer commence 
upon the complete mixing of the materials in said mixer. 
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