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It has become a well known fact in con 
crete engineering that the water content of 
cement concrete mixes controls, to a great ex 
tent, the strength of concrete in actual con 
struction, and so important is this factor that 
de?nite tables of water-cement ratios have 
been laid down for specified construction 
work. 
In fact, this factor is of so much importance 

that on all major operations, especially such 
as Federal or State roadbuilding, constant 
surveillance is or should be exercised through 
inspectors of work, who should make tests 
from time to time, and frequently, to main 
tain the proper consistency of the mixes. In 
this way only is it possible to prevent the uti 
lization of too dry or too wet a mix, either of 
which would materially affect the durability 
or strength of the construction work. 

Difliculty, however, has always been ex 
perienced in determining and maintaining 
the standard consistency with any degree of 
facility or without waste of time, labor and 
materials, because up to the present time no 
very satisfactory test has been devised where 
by this consistency factor might be readily 
controlled. 
Those tests which have been employed are 

more or less effective for laboratory purposes 
alone, and are not generally applicable to ac 
tual working operations. As a matter of fact, 
so far as I am aware, after many years of ex 
perience in the art of concrete mixing, no 
means or method of determining the con 
sistency of the mixture during the mixing op 
eration has ever been proposed. 

Practically the only standard test for gen 
eral purposes which has met with recognition 
today is the so-called “slump-test”, which in 
volves the taking of the sample from the wet 
concrete after it has been mixed and allowing 
it to slump upon a surface. This test is not 
always uniform under varying admixtures 
and must be carefully interpreted to produce 
even fair results. 
There is a still further test which has been 

proposed recently and which is set forth in 
the patent to Jackson No. 1,576,438, of March 
9, 1926, and sometimes referred to as the 
“plate” test. Such test of the consistency is 

1926. Serial No. 121,030. 

made by weighing an amount of wet concrete 
which Is retained upon a circular plate of a 
specified diameter when the concrete is de 
posited thereon in a standard manner. Here 
again, it will be observed, the test is carried 
out subsequent to the mixin operation and 
naturally it is no more satis actory than the 
“slump-test” so far as practicability of ap 
plication to ?eld control is concerned. 
In contra-distinction to this, the instant in 

vention involves several broad and distinc 
tively novel’ phases: firstly, a new method 
for determining the consistency of the con 
crete during the mixing operations; secondly, 
the determination of such consistency upon 
the basis of the impact force exerted upon 
an impact receiving member; thirdly, the co 
ordination of a water control with the con 
sistency determining means; and, fourthly, 
the provision of means for preventing the 
discharge of the concrete until the proper 
consistency has been attained, or, from a dif 
ferent aspect, the provision of means to pre 
vent the introduction of excess water until 
the particular batch being mixed has been dis 
charged. 
The principle of my present test method is 

based upon the observance of the fact that as 
the water content of the concrete mix in 
creases, the physical condition of the mix 
changes rapidly and proportionately, so that 
by the association of an indicating device 
with a concrete mixing apparatus in such 
manner- as to be acted upon by the material, 
it can readily be calibrated to determine the 
proper consistency for the particular work. 
Since this test is intended to be carried on 
during the mixing operation, the ‘condition 
is, therefore, continuously indicated, no de 
lays are lncurred for test purposes, and cor 
rections may be readily made as to the water 
cement ratio without materially interfering 
with the operations. 

I have herein illustrated, by way of exem 
pli?cation of the principle, two different 9 
methods of consistency tests: (1) that methi 
0d based upon the impact force exerted by 
the wet concrete; and (2) that based upon 
the inherent resistance of the ?uid material 
to change its form, or what I term the “vis 
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cosity test”; either of these serves as a con 
trol when applied to standard mixing appa 
ratus, so that I do not desire to be restricted 
in myapplication of the principle. Broadly 
stated, I believe that I am the ?rst to asso 
ciate with mixing apparatus for use in the 
?eld a consistency determining or control 
ling means, and it is to be understood that I 
do not wish to be restricted, as regards the 
details of the arrangements described herein, 
and illustrated in the accompanying draw 
ings wherein: 
Figure 1 is a side elevation of a mixing ap 

paratus embodying my invention, certain 
parts being broken away and shown in sec 
tion to disclose the details of construction; 

. Figure 2 is a fragmentary elevation show 
ing a modi?edtype of consistency indicator 
for application to apparatus already in use; 
Figure 3 is a fragmentary view, parts be 

ing broken away to show a modi?ed form of 
indicator for use in determining the consist 
ency of the concrete by the viscosity test; 
Figure 4 is a detail view of the indicator 

disclosed in Figure 3; ' 
Figure 5 is a view similar to Figure 1 show 

ing the coordination of the water and dis 
.charge controls with the consistency indi 
cator; 
Figure 6 is a detail view of the contact 

members used in connection with the indi 
cator disclosed in Figure 5; and 
Figures 7 and 8 are further modi?ed forms 

of consistency indicators embodying the 
principle of my invention. 
Referring particularly to that form of the 

apparatus which is illustrated in Figures 1, 
2 and 5, A designates the mixing drum of a 
conventional type of concrete mixer, said 
drum including the mixing blades B, the 
pick-up buckets C, and the swing or dis 
charge chute D. E is the supporting frame 
above which is located the usual water tank 
F and the water valve G therefor under the 
control of which the water is delivered to the 
drum through the pipe H. 
- Figures 2 and 4 of the drawings show a 
consistency indicator applied to such a mixer 
in the form of an attachment unit, such as 
might be employed where the mixer apparatus 
is not originally designed with this indica 
tor incorporated in its construction, while 
Figures 1 and 5 disclose applications of the 
device as a part of the original equipment 
preferably. So far as the underlying prin 
ciples are concerned these embodiments are 
considered to be equivalents. . 
The indicator unit attachment, however, 

will ?rst be set forth. Upon the frame E, 
preferably at the discharge end of the drum, 
is pivotally secured at 1 an arm 2, the inner 
end of which extends within the adjacent 
drum opening and terminates in an impact re 
ceiving plate 3. This plate is of a predeter 

, mined operative area and is either horizontal 
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1y disposed or arranged at an incline, as shown 
in the drawings to be the preferred man 
ner, so as to lie in the path of movement of 
the mix as it drops from one ‘pick-up bucket to 
a lower bucket. The opposite end of the arm 
2 is formed with a pointer 4 which cooperates 
with a calibrated scale member 5, the indicia 
of which will determine the state of consist 
ency in the operation of the device. A coun 
terbalanee or tensioning means is provided 
as an adjunct of the arm 2, in this instance 
consisting of a rod 6 connected by the link 7 to 
the arm and carrying weights 8 and spring 9, 
the tensioning naturally preventing undesir 
able vibratory oscillations of the indicator 
during mixing operation. 
The operation of this simple form of the 

apparatus, which it will be recalled can be 
readily applied to any ordinary mixer al 
ready in use, will be as follows: The dry ma 
terials are charged into the drum by the skip 
in the usual manner and the water is simul 
taneously admitted as customary. The ma 
terials under these conditions take up a suffi 
cient amount of water to cause the particles 
to adhere to each other but not necessarily 
enough to constitute a good mix for the par 
pose at hand. Under these circumstances as 
the drum rotates the aggregates are lifted by 
the buckets and in dropping therefrom im 
pinge upon the (plate 3 of the ‘arm 2. In this 
comparatively ry state of the initial mixing 
period the impact causes the arm to descend 
the maximum degree, but as the water con 
tent increases and the mix becomes wetter, 
the arm gradually rises until the pointer 4 
approaches the mark of the scale 5 which has 
previously been calibrated to indicate that 
the proper consistency has been reached. 
The operator then swings the chute D to dis 
charge position and the contents are dis 
charged in the customary manner. Natural 
1y, observation ofthe indicator as hereinbe 
fore set forth will prevent the incorporation 
‘of too great an amount of water, the supply 
of which is cut off manually or otherwise at 
the proper time in the course of the mixing op 
eration. In this way each batch will conform 
inconsistency, which is determined from the 
impact force of the mix itself in the mixing 
operation, and no delay for tests is in 
curred. It is to be understood that the point 
er is normally on the “too wet” side of the 
zero mark of the scale and in case the mate 
rials are charged into the drum in an abso 
lutely dry condition and the water is subse 
quently admitted, it is obvious that the im 
pact of the dry materials on the plate 3 will 
not be su?icient to move the pointer from the 
“too wet position” to the zero point or to the 
“too dry” side thereof. The pointer in this 
case will indicate “too wet” until su?icient 
moisture has been mixed with the materials 
to cause the particles to adhere to each other. 
When the state of adherence-is reached how 
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ever, the pointer will pass to the“too dry”side. 
As the liquid contents increases this adher 
ence of the particles will grow less tenacious 
and the pointer will move toward the “too 
wet” side and when the zero point is reached, 
will indicate the time for discharge of the 
aggregate in the manneras indicated above. 
In this latter case the ?rst phase of the move 
ment of the pointer to the “too wet” side of 
the scale will be ignored and only considered 
after the pointer has once passed to the too dry “ 
side. . - 

It will, of course, be understood that while 
I have described an indicator means of the 
visual. type herein, it is within the purview of 
the invention to employ an audible alarm 1n 
conjunction with this indicator when desired, 
this being a matter of expediency and there 
fore not herein illustrated. 
Passing now to that form of the device 

shown in'Figures 3 and 4, the indicator arm 
2 .is modi?ed to the extent which will enable 
the plate 3 thereof to occupy a position near 
the bottom of the drum in the sump. As the 
water content of the mix changes, the vis 
cosity changes, and in the rotation of the 
drum the pressure against the blade 3 causes 
the pointer 4' to move in relation to the scale 
5’. In this construction-the weight 8' and 
spring 9’ act as counterbalance means and 
tend to restore the indicator to normal mop 
erative position. _ 
With the foregoing principles in view, the 

further adaptation of this invention to the 
regular mixer construction will readily be 
understood by reference to Figure 1. In 
this arrangement the discharge chute D 1s 
employed to perform the function of the plate 
3 on an end of the indicator arm. The dis 
charge chute is of course disposed in its mix 
ing position in Figure 1, the contents of the 
drum during rotation falling thereupon. At 
one side of this chute a pin D’ projects be 
neath the indicator arm 2“ which is normally 
held in coacting relation by the action of the 
Weight 8 and spring 9. It will be noted that 
the connecting link 10 through which the 
chute is tilted is formed with a closed slot 
11, thereby providing for relative movement 
of the chute in relation to the link. This 
freedom of movement enables the consistency 
test to be carried out by the indicator. 
During the initial mixing operation, when 

the mix is still too dry, the inner end of the 
chute under the,impact of the falling material 
descends, as hereinbefore set forth, the 
pointer 4*‘ indicating on the scale 5‘1 the dry 
state of the mix. As the water content in 
creases the force of the impact corresponding 
ly decreases and the inner end of the chute 
tends to ascend, transmitting such motion to 
the pointer which moves toward zero or the 
point indicating proper consistency. The 
water supply is then cut-off at the proper 
time and then the chute is swung over to dis 

3 

charge position by the operator in the usual 
manner. 
So long as the operator of the mixer is ob 

servant of the conditions of the mix as indi 
cated by the indicator device, the ‘operation 
may be carried'out with the apparatus here 
inbefore described very advantageously, but 
it has been my aim to eliminate as far as pos 
sible the human element and to' make the ap 
paratus function automatically or compulsor 
ily, as described. This brin me to the adap 
tation of the invention disc osed in Figure 5 
which embodies all of the features of‘ that 
form shown in Figure 1, with the addition of 
the automatic water and ‘discharge controls. 
In connection with the latter, the indicator 

device is slightly modi?ed to provide for the 
connection thereto of the link 12 which 
through the crank. 13 and the rod 14 trans 
mits motion to the water valve 15. Thus as 
the indicator member or pointer is shifted 
toward the proper consistency point, the 
water valve is turned through the pressure 
exerted by the weight 8 and spring 9 and the 
supply cut off at the predetermined moment, 
whereupon the discharge chute may be shift 
ed to discharge position. To preclude the 
possibility of the discharge chute being shift 
ed before the proper consistency of the mix 
has been reached, I provide a locking means 
which operates to lock the chute against be 
ing swung to discharge position until the con 
sistency is substantially correct. For this 
purpose a pawl 16 is pivotally mounted upon 
a bracket 17 in position to normally engage 
with the extension 18 of the crank arm 19 
when the chute is in the mixing position. 
The spring actuated core of a solenoid 20 is 
connected to the pawl 16 and said solenoid is 
included in an electric circuit 21 leading to 
the adjustable contact 22 mounted upon and 
insulated from the scale segment 5. The 
pointer 4b of the indicator member carries a 
yieldable contact 23 grounded on the frame 
and arranged to coact with the contact 22 in 
the movement of the indicator member to 
close the circuit, thereby displacing the pawl 
16 from the path of movement of the element 
18. Immediately, under the action of the 
spring 211, the chute D is swung to discharge 
position. In this, or a similar manner, the 
proper consistency of the mix must be at 
tained before the batch can be discharged so 
that I have‘, in conjunction with a consistency 
determining means, a control for the dis 
charge action. 
At this point it may be well to note that it 

is well known in the art now to employ a con 
trol means which insures that the contents of 
the drum shall be subjected to a predeter 
mined period of mixing action. Such an ar 
rangement is quite valuable of course but it 
does not insure that the proper proportions 
of ingredients are introduced into the drum, 
speaking with reference to the water cement 
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ratio. However, simplyr stated, such is the 
function of this invention. 
In further detail, it will be understood that 

by the adjustment of the contact member 22 
on the scale 5, the varying consistency of the 
mix for different characters of cement work 
mtiy be taken care of. 

n Figure 6 I have shown in detail the type 
of contacts 22 and 23 employed herein, the 
last mentioned being a one-way acting contact 
so far as effecting the closing of the electric 

. circuit is concerned. For this purpose one 
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side of the contact is formed of insulating 
material so that on the return movement of 
the indicator the solenoid 20 will not be ac 
tuated to release the pawl 16. This arrange 
ment is subject to modi?cation, as are also the 
other details herein disclosed, without de 
parting from the spirit of the invention. 
In this connection it is obvious that the 

automatic actuation of the chute by the 
spring 24 may be dispensed with if desired 
and yetthe discharge of the drum by manual 
or other means would be controlled by the 
consistency of the contents in view of the 
locking action of the pawl 16. 
Referring now to the modi?ed form of in 

dicator device shown in Figure 7, 3’ is an 
impact receiving plate or member carried by 
a stem 3" of insulating material and yield 
ably mounted for vertical movements in the 
casing 25 at the end of the bracket arm 26. 
At its lower end the stem is reduced and sur 
rounded by a spring 27, the tension of which 
may be adjusted by the nut 28 so as to take 
care of the variations in the ‘consistency re 
quired for different works. Intermediate its 
length the stem carries a circuit closing col 
lar 29 which is adapted to coact with the 
spaced contacts 30, 30, at one side, and the 
common contact 31 at the other side to which 
the leads from a battery 30 are connected. 

_ In the circuits are arranged signal members 
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or ?ags 33, 33, carried by the cores of the re 
spective solenoids a: and ‘1/, these ?ags appear 
ing at their associated windows 34 in the eas 
ing 35 when the solenoids are energized in 
the movement of the member 3’ under the ac 
tion ‘produced by the impact of the cement 
mixture thereon. ' , ' 

Figure 8 is simply a further adaptation of 
this idea used in Figure 7, as designed for 
either a liquid medium or air. The medium is 
contained in the collapsible head 25' beneath 
the impact plates 3an and is forced through 
the conduit 26’ to the indicator tube 35’ in 
which is mounted a colored ball ?oat, the po 
sition of which indicates the state of the con 
sistency. ' ' 

Other modi?cations might ’readily be de 
vised for producing the same result and are 
intended to be'broadly comprehended within 
the scope of this invention. 
Having thus described my invention, what 
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I claim as new and desire to secure by Letters 
Patent is: 

1. The method of determining the consist 
ency of concrete, which consists in causing 
the mix of concrete to move at a predeter 
mined rate, placing in the ath of the moving 
concrete an indicator member having a given 
operative area, and movable under the ac 
tion of the movin concrete and determining 
the consistency of the concrete from the re 
sistance offered by said member. 

2. The method of determining the consist 
ency of ‘concrete, which consists in disposing 
a yieldable indicator member of a given op 
erative area in the path of movement of the 
concrete during the mixing operation, ascer 
taining the de?ection of said member, and de 
termining the consistency of the concrete 
from said de?ection. 

3. The method of determining the consist 
ency of concrete, which consists in measuring 
the impact force of a stream of wet concrete 
mix by a member movable under the action 
of the stream of concrete, and determining 
from the impact the consistency of the con 
crete. ' 

4. The method of determining the consist 
ency of concrete which consists in subjecting 
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an indicator device to the impact force of a ' 
stream of the concrete mix, and determining 
from the de?ection of said device the con 
sistency of the concrete. - l 

5. The method of determining the consist 
ency of concrete, which consists in causing 
a mixing action of the aggregate materials 
and water, causing such admixture to im 
pinge upon an indicator incident to this mix 
ing action, and determining from said indi 
cator the consistency of the concrete. 

6. The method of determining the consist? 
ency of concrete, which consists in revolv~ 
mg a receptacle in which a mixture of the ag 
gregate materials and water are placed to 
produce a mixing action and elevation and 
fall of said materials incident thereto, dis 
poslng in the path of fall of the materials 
an indicator device, the de?ection of which 
determines the impact force, and determin 
ing from such de?ection the consistency of 
the concrete. 

7. The method of determining the consist 
ency of concrete, which consists in causing a 
mixing action of the aggregate materials; 
supplying water thereto; subjecting an indi 
cator device including a member movable un 
der the mixing action of the concrete, the 
de?ection of which indicates the water con 
tent, to the moving materials; and cutting off 
the supply of water when a predetermined 
amount of the same, as indicated by the de 
vice, has been incorporated. ' 

8. The method of determining the consist 
ency of concrete which consists in causing av 
m1x1ng_ action of the aggregate materials; 
supplying water thereto; subjecting an in 
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dicator device including a member movable 
under the mixing action of the concrete, the 
de?ection of WlllCll indicates the water con 
tent, to the moving materials; and maintain 
ing the mixing action until the indicator de 
vice indicates the proper water-content ratio 
has been reached. 

9. The method of determining the consist 
ency of concrete, which consists in causing 
a mixing action of the aggregate materials; 
supplying water thereto; subjecting an in 
dicator device, the deflection of which indi— 
cates the water content, to the moving mate 
rials; cutting off the supply of water when _a 
predetermined amount of the same, as 1nd1 
cated by the device, has been incorporated; 
and maintaining the mixing action until the 
indicator device indicates the proper water 
content ratio has been reached. 

10. The method of determining the con 
sistency of concrete, which consists in cans 
ing the mixing action of the aggregate mate 
rials, supplying water thereto under the con 
trol of a consistency-determining means, and 
preventing admission of excess water supply 
when the proper consistency has been reached. 

11. The combination with a concrete mixer, 
of a consistency indicator including a mem 
ber movable under mixing action of the m1x~ 
ture handled by the mixer. _ 

12. The combination with a concrete mixer, 
of a consistency indicator including a mem 
ber movable by contact with the mix incident 
to mixing action. _ 

13. The combination with a concrete mixer 
of consistency determining means, mounted 
in the path of movement of the mix, and oper' 
able incident to admixture of the water to the 
aggregate of the mix to indicate the con 
sistency thereof. . 

14. In concrete mixing apparatus, the com 
bination with a receptacle to receive the mix 
and a mixing element therein, of consistency 
determining means associated therewith, in_ 
cluding a movable member so disposed 1n re 
lation to the receptacle’ as to be acted upon by 
the mix, and an indicator operable by sald 
movable member. 

15. In concrete mixing apparatus, the com~ 
bination with a receptacle to receive the mix 
and a mixing element therein, of consistency 
determining means associated therewith, 1n 
cluding a movable member disposable in one 
position to indicate the consistency of the mix 
and in another position toeiiect discharge of 
the same. 

16. In concrete mixing apparatus, the com 
bination with a receptacle to receive the mix, 
and a mixing element therein, of consistency 
determining means associated therewith 1n 
cluding a movable member so dlsposed 1n the 
receptacle as to be acted upon by the mix, and 
an indicator operable by said movable mem 
ber, said movable member being constructed 
to change the path of movement of the mix. 

5 

17. In concrete mixing apparatus, the com 
bination with a receptacle to receive the mix, 
of consistency determining means associated 
therewith, including a movable chute member 
extending within the receptacle in position to 
be impinged by the mix, and an indicator de 
vice therefor. 

18. In concrete mixing apparatus, the com 
bination with a mixer .receptacle, and dis 
charge controlling means therefor, of con 
sistency determining means operable from 
said discharge control means. I 

19. In concrete mixing apparatus, the com 
bination with a mixer receptacle, and dis 
charge controlling means therefor, of consist 
ency determining means operable from said 
discharge control means, and means for pre~ 
venting the discharge of the mix until the 
predetermined consistency has been reached. 

20. In concrete mixing apparatus, the com 
bination with a mixer receptacle and dis 
charge controlling means thereforgof con 
sistency determining means operable from 
said discharge control means, and means for 
preventing discharge operation of said con 
trol means under the control of said consist 
ency determining means. 

21. In concrete mixing apparatus, the com 
bination of a mixer, consistency determining 
means associated therewith, and means for 
effecting discharge of the contents of the mix 
er_ under the control of said consitency deter 
mining means. 

22. In concrete mixing apparatus, the com 
bination of a mixer complete in itself, sepa 
rate consistency determining means associated 
therewith, and means for maintaining the 
mixing action of the contents until the desired 
consistency has been reached. 

23. In concrete mixing apparatus, the com 
bination of a mixer, water supply means 
therefor including a cut-off valve, a consist 
ency indicator associated with said mixer, a 
discharge chute for actuating said indicator, 
and locking means for preventing movement 
of the chute into discharge position controlled 
by said indicator. 

24. In a concrete mixing apparatus, the 
combination of a mixer, water supply means 
therefor including a cut-off valve, a con 
sistency indicator associated with said mixer, 
a discharge chute, locking means for pre 
venting movement of the discharge chute un 
til a predetermined consistency of the mix has 
been reached, and means operable from the 
indicator for operating the cut-off valve and 
the locking means. 

25. In concrete mixing apparatus, the com 
bination of a mixer, water supply means 
therefor, and consistency determining means 
separate from and associated with the mixer 
and operable to control the water supply 
means. > 

26. In concrete mixing apparatus, the com 
bination of a mixer, water supply means 
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therefor, and consistency determining means 
separate from and associated with the mixer 
and means intermediate the last named means 
and the water supply means for discontinuing 

5 the delivery of water when a predetermined 
consistency of the mix had been reached. 

27. In concrete mixing apparatus, the com 
bination of a mixer complete in itself, water 
supply means therefor, and independent con 

10 sistency indicator associated with the mixer, 
means for controlling discharge of the con 
tents of the mixer, and means for automati 
cally discontinuing the water supply and dis 
charging of the mix when the consistency 

15 thereof has been reached. 
28. In concrete mixing apparatus, the com 

bination of a mixer complete in itself, water 
supply means therefor including a cut-off 
valve, a consistency indicator separate from 

20 and associated with said mixer, and an oper 
ating connection between the indicator and 
the valve. } 

In testimony whereof I a?'ix my signature. 
ERICH H. LICHTENBERG. 
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