
United States Patent (19) 
Konig et al. 

54) DYNAMIC SOL COMPACTING MACHINE 
75 Inventors: Fritz Konig, 

Wuppertal-Voh-Winkel; 
Hans-Georg Wascewski, Mettmann, 
both of Germany 

73) Assignee: Losenhausen Maschinenbau AG., 
Dusseldorf-Grafenberg, Germany 

(22 Filed: Apr. 12, 1971 
(21) Appl. No.: 133,260 

30) Foreign Application Priority Data 
Apr. 16, 1970 Germany................... P 20 18 219.8 

(52) U.S. C. ................................................ 404/133 
(51 Int. Cl. ............................................ E01c 19/40 
58) Field of Search.............................. 94/48, 50 V; 

404/133 

56) References Cited 
UNITED STATES PATENTS 

3,543,654 12, 1970 Long..................... ... 94/46 AC 
3,264,958 8/1966 Babb ...... ... 94-146 AC 
2,897,734 8/1959 Bodine................................ 94/48 X 
2,757,588 81956 Pollitz..................................... 94/48 

11 3,775,019 
(45) Nov. 27, 1973 

Kerridge ............................. 94/50 V 
Martin.............................. 94150 V 

3,599,543 
3,053, 157 

8/1971 
9/1962 

Primary Examiner-Nile C. Byers, Jr. 
Attorney-Darbo, Robertson & Vandenburgh 

57) ABSTRACT 
A first strain gauge fixed to a vibration generator sup 
porting plate, second strain gauges mounted on cross 
members of a vibrator plate and two accelerometers 
with vertical recording orientation in a dynamic soil 
compacting machine provide signals, components of 
which are added to represent the impact force be 
tween the vibrator plate and the soil. Peak values of 
said added signals are stored in a register. By differen 
tiating the increase in register content a set of pulses 
from a differentiating element is formed. Either a pre 
set register content or a preset number of pulses is 
used to trigger the advance motion of the machine and 
to cancel the register. In a special embodiment the 
seismic mass of an accelerometer is arranged to form 
the yoke of an electromagnet the flux of which is ad 
justable within two limiting values, the first preventing 
insignificant acceleration from being stored and the 
second representing the threshold value for triggering. 

22 Claims, 4 Drawing Figures 
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DYNAMIC SOEL COMPACTING MACHINE 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

The invention relates to apparatus for producing a 
regulating signal for the travelling drive of a dynamic 
soil compacting machine. 
Dynamic soil compacting machines such as vibrating 

plates or vibratory rollers exhibit compacting effects 
which are substantially higher than those of apparatus 
with a static method of operation but having the same 
weight. When using such dynamic machines it is, on the 
one hand, necessary to achieve the required degree of 
compaction of the material while on the other hand the 
number of passes required to achieve this end should 
be kept to a minimum. As a rule, additional passes pro 
vide only slight improvements of compaction or those 
for which there is only slight evidence but they usually 
involve the same operating expense as the first operat 
ing passes which are particularly effective in achieving 
compaction. In some cases, such additional passes in 
fact result in a loosening of the material and in an unde 
sirable destruction of the structure. 
The optimum operating conditions for a particular 

compacting operation cannot be obtained from the 
technical data relating to the available apparatus. It is 
therefore necessary for a plurality of compacting tests 
to be performed in order to obtain data regarding the 
degree of compaction which can be achieved and the 
number of passes required to this end. This, however, 
involves the following disadvantages: 

a. The test refers to a defined and usually closely lim 
ited part of the compacting run. No inspection or 
observation ensures the correctness of the assump 
tion that the conditions thus found are also opti 
mum for the remaining areas to be compacted. 

b. In addition to an adequate soil compaction, uni 
formity of soil compaction is particularly desirable 
for reasons of below-grade technology. Only in the 
smallest number of cases will the conditions of fill 
dumping and prestressing, for example due to 
building site traffic, be so uniform that a pre 
planned compaction would lead to the desired re 
sult without suitable additional compaction opera 
tions being performed. 

c. The uniformity with which a minimum value is 
reached is of decisive importance for the suitability 
for acceptance of compacting work since local 
compacting peaks cannot be compensated by posi 
tions with lesser compaction. 

d. Many cases call not only for defined minimum val 
ues of the dry bulk weight but also for the results 
of a load plate test as a measure for indicating the 
load-bearing capacity of a compacted substrate. 
The relationship between these two parameters is 
to a large extent exclusively typical of the sample 
so that adjustment is possible only relative to one 
of these parameters in the test compaction at the 
beginning of the operation. 

The object of the invention is to detect by measuring 
means the progressive compaction of the soil at the lo 
cation at which the compaction is then taking place so 
that the said compaction can be controlled relative to 
a value which accords with experience and practical 
requirements. 
According to the invention this problem is solved by 

sensing means for the force which acts on the working 
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2 
part of the soil compacting machine and apparatus for 
producing a regulating signal for the travelling motion 
of the soil compacting machine relative to the peak val 
ues of such force accompanying the impact on to the 
soil, when either a peak value is not exceeded within a 
given time by successive peak values or if a peak ex 
ceeds the predefined threshold value. 
The invention is based on the knowledge that the vi 

bration amplitude which is effective in producing com 
paction, is the peak force acting on the soil. The forces 
applied by the working part of the soil compacting ma 
chine on the soil have a substantially irregular charac 
teristic. The motion of the working part, for example of 
a vibrator plate, is defined by different incoherent ef 
fects: under the effect of gravitational force and any 
possible forces due to superimposed loads, the working 
part describes substantially a ballistic trajectory. There 
are also the effects of harmonic excitation forces de 
rived from the vibration generator and which may be 
differently orientated relative to the material at the mo 
ment at which the working parts strike such soil. At this 
moment of time they may be downwardly orientated, 
thus increasing the impact effect of the striking work 
ing part but they may also be upwardly orientated and 
may thus decelerate the impact of the working part. 
The soil load bearing density achieved depends to a 
large extent on the peak force applied. The said peak 
force defines a certain structure of the individual parti 
cles of the soil where such particles are wedged into 
each other and the application of further forces of 
lower amplitude results in practically no further alter 
ation of the structure thus obtained. Instead, forces are 
required which exceed the preceding peak value. On 
the other hand, increasing load-bearing density causes 
the soil to become “harder' and correspondingly 
higher peak values of the impact force or acceleration 
will occur. According to the invention, the peak value 
of the impact force is used as a measure for the soil 
load-bearing density obtained by compaction and if this 
peak value exceeds a certain threshold, determined 
from trial runs as corresponding to a desired load 
bearing density, a regulating signal will be triggered for 
the advance motion of the soil compacting machine. 
This regulating signal may be a visual indication (lamp) 
which indicates to the operator that he may now ad 
vance the soil compacting machine. This regulating sig 
nal may however also directly control the travelling 
drive of the soil compactor. 
There are however limits to the compactness of the 

soil or to put it another way, a soil compacting machine 
cannot provide soil compaction beyond a defined 
amount. This is indicated by the fact that a previously 
recorded peak value of the impact force is not ex 
ceeded for a certain period of time. According to the 
invention, this criterion may also be employed for trig 
gering a regulating signal to cause travelling motion of 
the soil compacting machine. 
A dynamometer for measuring the excitation forces 

transmitted to the working part and an accelerometer 
responding to the acceleration (i.e. positive or nega 
tive) of the working parts may be provided to measure 
the impact forces which become effective between the 
working part of the soil, the signals obtained from the 
said dynamometer and accelerometer being superim 
posed (i.e. added in whole or in part) in order to form 
a signal related to the impact force between the work 
ing part and the soil. In a further embodiment of the in 
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vention it is possible for the signal of an additional dy 
namometer to be fed into the system, the second dyna 
mometer responding to the forces which become effec 
tive between the working part and the resiliently im 
posed dead load of the apparatus. 
The impact force, the inertia force of the working 

part and the forces applied by the remaining parts of 
the soil compacting machine on to the working part, 
form an equilibrium system in which each component 
can be defined by reference to the two other ompo 
nents. The working part is subject on the one hand to 
the excitation force exerted by the vibration generator. 
A further force acting on the working part may for ex 
ample be exerted by a superimposed dead load, resil 
iently supported on the working part. The inertia force 
of the working part is supplied by the accelerometer if 
the mass of said working part is known. A signal, corre 
sponding to the impact force between the working part 
and the soil may thus be derived by suitable superimpo 
sition of the aforementioned signals. 
Apparatus according to the invention are character 

ized by a peak value register which is based by the sig 
nal of the aforementioned sensing element, a differenti 
ating member for differentiating the register contents 
and a time element which can be re-engaged on each 
occasion by the output pulses of the differentiating ele 
ment and, after a defined time, supplies an output sig 
nal as regulating signal for the indicating measin or as 
a regulating signal for a final control member which 
controls the travelling motion of the soil compacting 
machine. 
The peak value register in each case stores the last 

maximum value of the impact forces which occur be 
tween the working part and the soil. The register con 
tent therefore represents a step response function of 
the, time, steps continuing to occur for as long as fresh 
peak values occur which exceed the preceding peak 
value. The steps are differentiated by a differentiating 
element to produce pulses. Each of said pulses starts a 
timing element afresh. The timing element supplies a 
regulating signal when a given period of time has 
elapsed since the last pulse was received without any 
additional pulses being received during that time. This 
means, that if a further pulse is transmitted to the tim 
ing element within said predefined time after a pulse 
starts it, the timing element will begin fresh operation 
for the defined time. However, if no further pulses are 
received it means that the last peak value is not ex 
ceeded and the machine is evidently unable to effect 
further compaction beyond the degree already 
achieved. The defined time of the timing element cor 
responds to the period of time during which a new peak 
value would normally have occurred. 
To this end, a suitable embodiment of the invention 

provides for the storage of the peak values to be built 
up anew in sections. A timer is provided which cancels 
the register and/or the indicating or control function by 
means of a time marker sequence. In this method of op 
eration the soil compacting machine is controlled for 
maximum power. Adaptation to any required power 
may be obtained by limiting the register content to an 
adjustable maximum. Reaching or exceeding said ad 
justable maximum will then result in no further change 
of the register content, thus "simulating' a state in 
which a peak value, once reached, cannot be exceeded. 
The invention furthermore utilizes the knowledge 

that an effective compacting operation of the machine 
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4 
is associated with its springing characteristics which 
give rise to impact forces which exceed the installed ex 
citation forces (unbalanced forces or centrifugal 
forces). Impact forces below a defined multiple of the 
machine weight are therefore of no significance for the 
control of the machine. Accordingly, the invention pro 
poses to suppress not only all upwardly orientated im 
pact forces but also the downwardly orientated impact 
forces which remain below such a multiple of the dead 
weight, the suppression taking place at the detection 
stage. A preferred embodiment of the invention is 
therefore characterized by means for suppressing the 
sensing element signals within defined, preferably ad 
justable threshold values. 

This feature also makes it possible for the impact 
force signal to be supplied exclusively by an accelera 
tion sensing element which responds only to one-sided 
vertical accelerations. 

In this way, the invention advantageously utilizes the 
facility for limiting the apparatus according to the in 
vention exclusively to the detection of inertia forces of 
the working part. The acceleration sensing element 
may have a mass, guided in the sensing direction by ra 
dius rods. When in the inoperative state the mass bears 
on a one-sided stop abutment. To this end it is possible 
for the mass to bear on the stop abutment under the ef. 
fect of an adjustable reaction spring, the prestress of 
the reaction spring representing a threshold value for 
the measured acceleration. The system may however 
also be so arranged that the mass comprises an inter 
ferrite and the stop abutment is formed by a magnet. 
The magnet is advantageously constructed as an elec 
tro-magnet with adjustable flux. The flux of the magnet 
may be adjusted by first adjusting means to a first value 
and second adjusting means for increasing the flux may 
be provided in accordance with the appropriate masoil 
on which the work is performed. In an embodiment of 
this kind it is possible, for example, for two excitation 
windings to be provided, the first of which, fixed rela 
tive to the apparatus - suppresses test signals for iner 
tia forces less than the trajectory or centrifugal forces 
and whose second - adjustable - results in additional 
suppression in accordance with the compaction re 
quirements. 

In a particularly advantageous embodiment of the in 
vention an accelerometer may be constructed as a test 
sensing device in such a way that a pulse signal, deliv 
ered at the moment at which the seismic mass is forced 
away from the stop abutment, functions as the output 
of the accelerometer. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a soil contacting shoe 
and shows the arrangement of dynamometer and accel 
erometer. 
FIG. 2 is a diagrammatic representation of the overall 

machine including an associated electric signal flow di 
agram. 
FIG. 3 shows an electro-magnetic test sensing ele 

ment in accordance with a preferred embodiment of 
the invention. 
FIGS. 4a to 4d show the signal characteristics relating 

to the system illustrated in FIG. 2. 
DESCRIPTION OF SPECIFIC EMBODIMENTS 
The following disclosure is offered for public dissemi 

nation in return for the grant of a patent. Although it 
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is detailed to ensure adequacy and aid understanding, 
this is not intended to prejudice that purpose of a pa 
tent which is to cover each new inventive concept 
therein no matter how others may later disguise it by 
variations or further improvements. The claims at the 
end hereof are intended as the chief aid towards this 
purpose, as it is these that meet the requirement of 
pointing out the parts, improvements or combinations 
in which the inventive concepts are found. 

In the illustrated embodiment there is a soil compact 
ing machine, generally 5. It has a travelling drive 6 
(e.g., including a throttle control gasoline engine). In 
some embodiments, as illustrated by U. S. Pat. No. 
3,505,885, the travelling drive is obtained by an adjust 
ment of the unbalance of the vibration generator. The 
soil working part is a shoe 10. Two soil compacting 
forces are applied to this shoe, namely, a resiliently ap 
plied dead load 7 (from the frame of the machine) and 
a vibrating action supplied by the vibrator generator 8. 
FIG. 1 is a perspective view showing the working part 

of the soil compacting machine, namely the, the vibra 
tion generator and the upper part of the machine hav 
ing been omitted. The vibration generator, a centrifu 
gal vibrator, is mounted on a plate 12 which bears on 
cross members 14 and 16. A strain gauge 18 is adhe 
sively fixed on to the plate 12. The force exerted by the 
vibration generator the soil working part (i.e. shoe 10) 
causes flexure of the plate 12 which results in a corre 
sponding signal across the strain gauge 18. This forms 
a force measuring dynamometer. The ends of the shoe 
10 are provided with cross members 20, 22, positioned 
on central supports 21, 23. The ends of said cross mem 
bers have tapered trunnions and abutments for the heli 
cal springs (not shown) on which the dead weight 7 is 
supported. The cross members 20 and 22 are stressed 
in bending by the forces acting between the load on the 
trunnions 24 and the supports 21, 23. The cross mem 
bers are provided with strain gauges 25, 25' and 26, 
26', disposed symmetrically relative to the longitudinal 
median plane of the machine. Thus members 20, 22 
along with the strain gauges act as force sensing ele 
ments (dynamometers) for the forces which act be 
tween the load 7 and the soil working part, i.e. shoe 10. 
Two accelerometers 28, 30 with a vertical sensing ori 
entation are mounted on the top of the support of the 
members 20, 22. The symmetrical arrangement of the 
strain gauges 25, 25' or 26, 16' and addition of the re 
sulting signals as well as the symmetrical arrangement 
of the accelerometers 28 and 30 and addition of the sig 
nals thereof eliminate the components resulting from 
rotating motions about horizontal axes which are per 
pendicular to the working direction. 
Upon impact of the shoe 10 with the soil there is the 

action force of the soil on the shoe and the reaction 
force of the shoe on the soil. These are necessarily 
equal, but of opposite sign. When the soil is soft they 
are comparatively low as compared to the situation 
when the soil is hard. The reaction force is made up of 
three components, namely: (1) the force correspond 
ing to the weight of the shoe times its acceleration 
which upon impact is a negative acceleration (i.e. de 
celeration); (2) the force exerted on the shoe by the vi 
bration generator 8; and (3) the dead weight force 7 
exerted from the machine through springs. Since the 
weight of the shoe is a known constant, force No. 1 is 
a function of the signal produced by accelerometers 28, 
30. Force No. 2 is represented by the signal produced 
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6 
by dynamometer 12, 18. Force No. 3 is represented by 
the signals produced by dynamometers 20, 25, 25' and 
22, 26, 26'. These signals are superposed at the addi 
tion means 32 to thereby give a reading of the reaction 
force. 

In the signal flow diagram in FIG. 2, the signals of the 
sensor means, i.e., the accelerometers and dynamome 
ters are superimposed at the input side addition means 
32. Here components of the output signals of the accel 
erometers and dynamometers are added, the compo 
nents being such that the sum corresponds to the im 
pact force between the shoe 10 and the soil so that in 
particular during the lifting phase when the vibrator 
plate is lifted off the soil, a zero sum signal will appear. 
In the succeeding chain, the suppresing element 34 
suppresses the signal components corresponding to in 
pact forces with a magnitude less than that of the vibra 
tion excitation force (centrifugal force). The succes 
sive peak values of the signals are stored in the suc 
ceeding peak value register 36 and are compared in the 
comparison means 38 with a maximum level (which 
maximum can be adjusted) in such a way that above 
the said maximum level only one uniform value is trans 
mitted to the following differentiating element 40. The 
pulses of the differentiating element trigger a fixedly 
adjusted timing element 42 which, after a time interval 
has elapsed, produces a signal, via a gate circuit 44, to 
a responsive means. This responsive means can be a 
lamp 46, control relay 48 for the travelling drive, or 
both. Through a reversal stage 50, the output signal of 
the differentiating element 40 acts on the gate circuit 
44 in order to prevent conductivity of the signal from 
the timing element 42 in the event that the timing ele 
ment is restarted prior to its having run down. A timer 
52 acts on the cancelling input 54 of the register ele 
ment 36 and at the same time ensures cancelling of the 
indication or of the control function represented by the 
relay 48. The control function applied to the travelling 
drive 6 comprises an acceleration of the forward mo 
tion of the soil compacting machine, for example by in 
creasing the travelling drive. It also could be a suitable 
displacement of the principal operating direction of the 
vibration generator 8. 
The method of operation of the circuit described 

hereinbefore is explained hereinbelow by reference to 
FIGS. 4a to b, 
FIG. 4a is a graph with respect to time of the input 

signals to suppression element 34 which signals repre 
sent the forces acting between the working part (e. g. 
shoe 10) and the soil. The said force, and thus the 
graphed signals, is zero in sections when the vibrator 
plate is lifted off the soil. Maxima of greater or lesser 
magnitude occur in between. The signals below the line 
34' are suppressed by the action of the suppressing ele 
ment 34. The appropriate peak values, that is to say the 
absolute maxima between two successive zero positions 
are stored in the register element 36. In this case, the 
register content follows the curve 36' of FIG. 4b. The 
register content is differentiated by a differentiating el 
ement 40 so that each step upwardly in the graph of 
FIG. 4b supplies a pulse as indicated in FIG. 4c by the 
curve 40'. The said pulses start the timing element 42 
the output signal 42' of which is illustrated in FIG. 4d. 
The rear flank 42' of the output signal triggers the reg 
ulating signal for the advance motion of the soil com 
pacting machine. Since, as indicated by curves 42", the 
output signal 42' is briefly dropped to zero by a pulse 
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40' with each renewed start of the timing element 42, 
so that there is also a rear flank of the signal, the inven 
tion provides for the anti-coincidence circuit with re 
versal stage 50 and gate circuit 44 which prevents the 
regulating signal being triggered by such rear flanks. 
The flank signal will not pass through the gate 44 if a 
pulse 40' of the differentiating element appears at the 
same time. 

If the threshold value 38', defined by the element 38 
(FIG. 2) is exceeded, this will result in no further in 
crease of the register content. This is shown by pulse P 
in FIGS. 4a and b. Accordingly no further pulses 40' 
will occur so that the regulating signal is triggered at 
42''. 
The embodiment illustrated in FIG. 3 is characterised 

by a particular simplicity. The soil sensing element is an 
accelerometer having a seismic mass 56 which forms 
the yoke of an electro-magnet 60. Mass 56 is supported 
by two leaf springs 58 fixed to the frame 59 at their 
right end. The movement of the leaf springs in support 
ing the mass is that of a pair of radius rods. On the elec 
tro-magnet 60 is a first excitation winding 64 con 
nected by an excitation circuit 62 with a voltage source 
66 and an adjustable resistor 68. This first excitation 
circuit 62 is adjusted to a fixed setting which provides 
suppression of low acceleration values. There is a sec 
ond excitation circuit comprising an excitation winding 
70, a voltage source 72 and an adjustable resistor 74. 
The second excitation circuit can be optionally in 
creased only to the power limit of the apparatus rela 
tive to the soil on which it acts. When the adjustable 
limit value is exceeded, the yoke is released and the in 
stantaneous change of flux induces a pulse which is 
tapped off from the adjustable resistor 74 and is sup 
plied to a pulse former 80 via a capacitor 76 which 
forms a differentiating element together with the resis 
tor 78. The pulse from the pulse former 80 charges a 
RC element having a capacitor 82 and a resistor 84 
connected in parallel. Charging of the RC element 82, 
84 involves storage which is limited with respect to 
time during which the indicating means 88 or control 
means 90 respond via a trigger stage 86. 
We claim: 
1. Apparatus for producing a regulating signal for the 

travelling drive of a dynamic soil compacting machine 
including, in addition to said travelling drive, a working 
assembly which imparts impacts to the soil accompa 
nied by forces whose magnitude is affected by the ac 
tion and reaction of said working assembly and the soil, 
said assembly having a part in contact with the soil and 
a vibration generator operatively connected to said 
part, said apparatus including: 
sensor means connected to said working part assem 

bly for measuring said forces and producing output 
signals representative of the magnitude of the 
forces; 

circuit means connected to said sensor means for 
storing successive peak values of said output sig 
nals, for periodically clearing said stored values, 
and for comparing incoming output signals with the 
stored values to produce control signals when a 
stored peak value is not exceeded within a given 
time by successive peak values of output signals 
and also when the peak value of an output signal 
exceeds a predefined threshold value; and 

responsive means connected to said circuit means for 
producing a response indicative of the control sig 
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8 
nals to signify whether the compacting machine has 
satisfied the preselected parameters for action on 
said soil. 

2. An apparatus as set forth in claim 1, wherein said 
responsive means comprises a signaling device emitting 
a sensory perceptible signal to advise an operator to ad 
just the travelling drive. 

3. An apparatus as set forth in claim 1, wherein said 
responsive means is connected to said travelling drive 
to automatically adjust said travelling drive. 

4. Apparatus for producing a regulating signal for the 
travelling drive of a dynamic soil compacting machine 
including, in addition to said travelling drive, a working 
assembly which imparts impacts to the soil accompa 
nied by forces whose magnitude is affected by the ac 
tion and reaction of said working assembly and the soil, 
said assembly having a part in contact with the soil and 
a vibration generator operatively connected to said 
part, said apparatus including: 
sensor means connected to said working part assem 

bly for measuring said forces and producing output 
signals representative of the magnitude of the 
forces; 

circuit means connected to said sensor means for 
storing successive peak values of said output sig 
nais, for periodically clearing said stored values, 
and for comparing incoming output signals with the 
stored values to produce control signals when a 
stored peak value is not exceeded within a given 
time by successive peak values of output signals 
and also when the peak value of an output signal 
exceeds a predefined threshold value; 

responsive means connected to said circuit means for 
producing a response indicative of the control sig 
nals to signify whether the compacting machine has 
satisfied the preselected parameters for action on 
said soil; 

said sensor means including a dynamometer between 
the vibration generator and said part to measure 
the excitation forces transmitted by said vibration 
generator to said part, and an accelerometer posi 
tioned on said assembly to measure the decelera 
tion of said part as its movement is resisted by the 
soil; and 

including adding means between said sensor means 
and said circuit means to superimpose the signals 
of the accelerometer and the dynamometer to form 
said output signals. 

5. An apparatus as set forth in claim 4, wherein said 
assembly includes means for resiliently imposing a dead 
load on said part, and said sensor means includes a sec 
ond dynamometer mounted between said dead load 
and said part for measuring the faces of the dead load 
on said part. 

6. Apparatus for producing a regulating signal for the 
travelling drive of a dynamic soil compacting machine 
including, in addition to said travelling drive, a working 
assembly which imparts impacts to the soil accompa 
nied by forces whose magnitude is affected by the ac 
tion and reaction of said working assembly and the soil, 
said assembly having a part in contact with the soil and 
a vibration generator operatively connected to said 
part, said apparatus including: 
Sensor means connected to said working part assem 

bly for measuring said forces and producing output 
signals representative of the magnitude of the 
forces; 
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circuit means connected to said sensor means for 
storing successive peak values of said output sig 
nals, for periodically clearing said stored values, 
and for comparing incoming output signals with the 
stored values to produce control signals when a 
stored peak value is not exceeded within a given 
time by successive peak values of output signals 
and also when the peak value of an output signal 
exceeds a predefined threshold value; 

responsive means connected to said circuit means for 
producing a response indicative of the control sig 
nals to signify whether the compacting machine has 
satisfied the preselected parameters for action on 
said soil; 

said circuit means comprising, in series, peak value 
register means, differentiating means and a time 
delay means, said register means storing the peak 
values of said output signals, said differentiating 
means differentiating the contents of the register 
means and sending a differentiated signal to the 
time delay means, said time delay means providing 
a signal a fixed period of time after receiving said 
differentiated signal. 

7. An apparatus as set forth in claim 6, including anti 
coincidence means connected to said time delay means 
for suppressing the effect of said signal provided by the 
time delay means when a differentiated signal occurs 
simultaneously therewith. 

8. An apparatus as set forth in claim 6, wherein said 
register means includes means for establishing the max 
imum peak values that may be stored therein, said last 
means being adjustable as to said maximum. 

9. An apparatus as set forth in claim 6, wherein said 
circuit means includes timing means connected to said 
register means and to said responsive means for clear 
ing the register and cancelling the response. 

10. An apparatus as set forth in claim 6, wherein said 
circuit means includes timing means connected to said 
register means for clearing the register means. 

11. An apparatus as set forth in claim 6, wherein said 
circuit means includes means for suppressing said out 
put signals of an amount less than a given threshold 
value. w 

12. An apparatus as set forth in claim 6, wherein the 
suppressing means is adjustable so that the threshold 
value may be changed. 

13. In a dynamic soil compacting apparatus wherein 
a member contacts the soil and applies a force to the 
soil, the improvement wherein said machine includes: 
sensor means on the machine for producing signals 
which are a function of said force which accompa 
nies the impact on the soil; and 

means connected to said sensor means for producing 
an output signal which is representative of the peak 
values of said sensor means signals. 

14. An apparatus as set forth in claim 13, wherein 
said sensor means consists of an accelerometer respon 
sive only to one-sided vertical changes in rate of move 
ment. 

15. In a dynamic soil compacting apparatus wherein 
a member contacts the soil and applies a force to the 
soil, the improvement wherein said machine includes: 
sensor means on the machine for producing signals 
which are a function of said force which accompa 
nies the impact on the soil, said sensor means in 
cluding an accelerometer responsive only to one 
sided vertical changes in rate of movement, said ac 
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10 
celerometer comprises a seismic mass member, a 
frame, radius rod means connected the member 
and the frame for restricting the movement of the 
member of a given path, and stop means preventing 
movement of the mass in one direction beyond a 
given position in said path; and 

means connected to said sensor means for producing 
an output signal which is representative of the peak 
values of said sensor means signals. 

16. An apparatus as set forth in claim 15, including 
means resiliently urging said member against said stop 
eaS. 

17. An apparatus as set forth in claim 15, wherein 
said accelerometer includes a magnet, said magnet 
forming said stop means, said member being a mag 
netic material. 

18. An apparatus as set forth in claim 17, wherein 
said magnet is an electromagnet, including means con 
nected to said electromagnet for adjusting the magnetic 
flux thereof. 

19. An apparatus as set forth in claim 18, wherein 
there are two of said adjusting means, one for setting 
the flux to a fixed value and the second for varying the 
flux in accordance with the soil being processed. 

20. An apparatus as set forth in claim 19, wherein 
said electromagnet has two windings, one of said ad 
justing means being connected to a first of said wind 
ings, the other of said adjusting means being connected 
to a second of the windings, said circuit means includ 
ing a resistor connected across one of said windings, a 
differentiating element connected across said resistor, 
a pulse former connected to said element and having an 
output, a capacitor across said output, a resistor in par 
allel to said capacitor, a trigger connected to said out 
put, said trigger being connected to said responsive 
eaS. 

21. In an apparatus as set forth in claim 13, wherein 
the machine has a vibration generator, the improve 
ment wherein said sensor means includes an acceler 
ometer on said member, and a dynamometer between 
the member and the generator. 
22. Apparatus for producing a regulating signal for 

the travelling drive of a dynamic soil compacting ma 
chine including, in addition to said travelling drive, a 
working assembly which imparts impacts to the soil ac 
companied by forces whose magnitude is affected by 
the action and reaction of said working assembly and 
the soil, said assembly having a part in contact with the 
soil and a vibration generator operatively connected to 
said part, said apparatus including: 
sensor means connected to said working part assem 

bly for measuring said forces and producing output 
signals representative of the magnitude of the 
forces, said sensor means including a dynamometer 
between the vibration generator and said part to 
measure the excitation forces transmitted by said 
vibration generator to said part, and an accelerom 
eter positioned on said assembly to measure the de 
celeration of said part as its movement is resisted 
by the soil; 

circuit means connected to said sensor means for 
storing successive peak values of said output sig 
nals, for periodically clearing said stored values, 
and for comparing incoming output signals with the 
stored values to produce control signals when a 
stored peak value is not exceeded within a given 
time by successive peak values of output signals 
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and also when the peak value of an output signal 
exceeds a predefined threshold value, said circuit 
means comprising, in series, peak value register 
means, differentiating means and a time delay 
means, said register means storing the peak values 
of said output signals, said differentiating means 
differentiating the contents of the register means 
and sending a differentiated signal to the time delay 
means, said time delay means providing a signal a 
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12 
fixed period of time after receiving said differenti 
ated signal; and 

responsive means connected to said circuit means for 
producing a response indicative of the control sig 
nals to signify whether the compacting machine has 
satisfied the preselected parameters for action on 
said soil. 
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