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APPARATUS. FOR MECHANICALLY COMPACT-
ING PAVING MIXTURES AND OTHER MA-
TERTALS

Bruce G. Mar'shall,‘ 1127 .F‘airmont Ave., Jackson, Miss.
Filed May 8, 1956, Ser. No. 583,492
3 Claims. (CL 25-—41)

This invention comprises a novel and useful apparatus
for mechanically compacting paving mixtures and other
materijals and meore particularly.relates to an improved

“'mechanism for producing uniformly compacted test sam-
ples of mixtures of paving material in order that uniform
and reproducible results will be reflected in succeeding
tests.

The principal objects of this invention are to provide
a novel apparatus whereby mixtures of paving mate-
rials may be compacted into test samples having densities
which are capable of being precisely controlled as desired.

A further object of the invention is to provide-appa-
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ratus for forming the above meéntioned testmg samples ‘-

with a great saving in time and labor.

Yet another ‘object ‘of the invention is to provrde an
apparatus ‘capable of forming simultaneously and by ‘a
completely automatic operation a plurahty of test samples
of a uniform density.

A still further important object ‘of ‘the invention is to
provide an apparatus wherbey test samples of paving mate-
rial mixtures may be quickly and prec1sely formed even
by unskilled operators.

An additional - important - ob]ect of the invention- is
to provrue an. apparatus for compacting ' mixtures: of
paving materials in a mold and whereby the major por-
tion of the impacting force is effectively applied adjacent
the rim of the mold to overcome the resistance between

the interior mold surface and ‘the material being com-

pacted, which resistance; unless compensated for, causes
a variation in the compactness of the material bemg
formed as 4 test sample. '

Yet another object of the invention is to provide an
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apparatus for: compacting mixturés of paving materials . -

in a mold to form test samples thereof and whereby a
timed rotation of the mold is simultancous with a timing
of the impacting member upon the material in the mold.

Still - another important object of the invention ‘is to
provide a ‘testing-apparatus having:a highly " effective
means for ‘delivering perx'odrcally ‘aseries of controlled
impacts upoii ‘the material in" the mold, together with a
novel’ and effective mieans’ for lifting :an impact member
and releasing the same for unpact upon the matenal in
the mold.

Another- 1mportant ob]ect of the invention'is to provide
4 means effecting a kneading action between' the surface
of the -materials: being compdcted " and thé ‘face of the
nnpactrng member thereby orienting; the’ partrcles ‘of the
material in the mold“to the position-of least value of the
resultrng test sample being produced. -

These -together - with “other objects - and advantages
which" will become subsequently apparent residé in the
* details' of "construction and operation as more fully here-
inafter described and -claimed, " reference:’ being had to

the accompanymg drawings forining a.part hereof, where--

in like numerals refer to lrke parts throughout and in
which:

. Figure.1 is a. front .clevational view of one su1table
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form of apparatus for carrylng out - the.: prmcrples of

2

this - mventmn the': apparatus being desrgned for com-
pacting two mixtures of paving materjals in two molds,
portions-of one unit of the apparatus being broken away

‘and shown' in vertical section, the two units being shown

in different phases in their cycles of operation;
Figure 2 is an end elevational view taken from the

_right end of Figure 1;

Figure 3 is a horrzontal sectional view taken upon an
enlarged scale substantially upon the plane mdlcated by
the section line 3—3 of Figure 2;

Figure 4 is a horizontal sectronal view taken substan-
tially upon the plane indicated by the section line 4—4
of Figure 1 and showing the common driving means for
rotating the two molds of the apparatus;

Figure 5 is a view taken in vertical section upon an
enlarged scale substantially upon the plane indicated by
the section line 5—5 of Figure 1 and showing certain
details of the hammer release mechanism of the in-
vention; :

Figure 6 is a fragmentary view in vertical section
taken substantially upon the plane indicated by the sec-
tion line 6—6 of Figure 3 and showing the manner in
which the impacting element bears against the mixture of
paving materials in a-mold together with the latch and
lifting'mechanism whereby the impact w'eight of the
umt is lifted; '

Figure 7 is a detail view taken upon an enlarged scale
substantially upon the plane indicated by the section line
7—7 of Figure 3 and showing some of the driving mecha-
nism. of the apparatus;

Figure 8 is a detail view taken upon an enlarged scale
substantially upon the plane indicated by the section
line 8—38 of Figure 6 and showing the manner in which
the. lifting mechanism of one of the units engages the
latch mechanism for lifting the weight of that unit;

Figure 9 is a fragmentary elevational view of a por-
tion of the Tatch mechanism of one of the units; and

. Figure 10 is a horizontal. sectional view taken sub-
stantrally upon the plane indicated by the section hne
10—10 of Figure 6. .

“The present invention consists of a mechanical device
and a method for producing a high and/or uniform -de-

.gree -of consohdanon density or compaction in. speci-

mens.of asphalt paving mixtures, soils, or other granular
materlals or - imixtures composed of such materials and
any additives thereto.

... In. order that reliable and dependable results’ of sub-
sequent tests can_be' obtained on such specimens, it ‘is
essent1a1 that. the test specimen conform to the: follow-
1ng characteristics and conditions of production:

" (1) The.degree of compaction or densification must
be uniform: throughout the mass of the specimen.

(2). Bach specimen of -identical mixtures must be
compacted to the same -degree of densification’ and the
results . must be reproduc1ble with certamty and pre-
¢ision.

(3)-The degree of densification must be obtarned by
the same mechanrcal means" and under the same condi-
tions.

The present mventron relates to the same. general sub-
]ect matter but. presents unprovement over the inventions

_patented “in-my. prior Paténts No. 2,447,586, of August

24, 1948, andNo. 2,471,227 of May 24, 1949,

‘The novel principles embodied in the concept of this
invention may be.performed. by various forms . of ap-
,paratus and also may bé' practiced" by various methods.
In order to. understand a suitable .manner in which-the
principles of; the' invention may" be satlsfactorlly prac-

ticed, there: has been illustrated in the accompanymg
_drawmgs -one form of apparatus, -although -it -'will* be

understood that: other forms of apparatus and other
methods may be employed. -
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In the apparatus illustrated there is provided a gen-
eral supporting framework, a mold assembly for re-
ceiving the mixtures to be compacted into test samples
or specimens, and a hammer assembly together with its
actuating mechanism. o -

These portions of the apparatus will be now dwelt
with specifically under their respective headings.

General supporting framework

The apparatus, in order to be portable in nature, may
consist of a plate-like supporting base 18 above which are
supported pairs of supports or standards 12, there being
one pair of standards for each unit of the apparatus. It
will be understood that although the drawings disclose an
apparatus consisting of two units, any. desired number
of units, one or more, may be employed.

Carried by the top of the standards 12 is a cross beam
assembly 14 for a purpose to be later set forth,

Supported above the base 10 is a suitable platform 16
upon which is mounted an electric motor 18 for supplying
power to operate the various elements of this apparatus.

In 2 manner to be referred to hereinafter, a portion
of the mold driving mechanism is located below the plat-
form while the above mentioned standards 12 are directly
supported thereon.

Mold assembly

Each unit of the apparatus includes a mold assembly
consisting of a mold adapted to receive the mixture of
materials to be formed into a test specimen together with
means for holding the mold in place and further means
for imparting rotation to the mold in timed relation to
the impacts of the hammer assembly.

As will be best apparent from Figure 6, each mold con-
sists of a cylindrical lower section 30 comprising the
molding chamber and which has its external circumfer-
ence diametrically reduced at its ends for engagement in
the internally diametrically reduced end portion of an
upper mold section 32. Thus, the mold section 32 can be
placed upon either end of the section 30, that is, the lat-
ter can be reversed as set forth hereinafter. ’

A mold case plate 34 is provided for engagement in
either end of the lower mold section 30, and by means
of any suitable fastening means, either end of the mold
chamber section 3¢ can be placed upon the base 34 in
relatively non-rotatable engagement therewith.

~ As shown in Figures 4 and 6, a pair of vertical pins
or axles 36 rise from the base 10 and a driven sprocket
wheel 38 is journaled for rotation upon each of these
axles. Suitable spacing rings 40 together with adapter
rings 42 encircle the axles 36 and form a support and
wear resistant bearing for the sprocket 38. Secured to
each sprocket as by fastening screws 44 is a plate or disk
46, apertured as at 48 for reception upon the axle 3§.
Rising from the top surface of the disk 46 is a pair of
dowel pins 50 which are adapted to be received in cor-
responding recesses or apertures on the bottom surface
of the mold base 34, whereby the mold base may be

placed upon the member 46 and thus may be rotated by -

the driven sprocket 38. . :

. A further vertical axle 52 is journaled on the base 10
and is provided with a-sprocket wheél 54, a sprocket
chain 56 being entrained about the sprocket 54 and the
two driven sprockets 38. Also secured to the axle 52 is
a gear wheel 58 which as shown in Figures 4 and 7 is
meshed with a pinion 69 carried by the shaft 62.

Referring now especially to. Figure 7 it will be seen
that the shaft 62 is journaled in the. platform or shelf 16
as by the bearing assembly 64, the lower end of the shaft
having the above mentioned. pinion 60 for driving the
gear.58. - The platform 1§ is provided with an enlarge-
ment forming a gear-casing 66 and within this casing the
shaft 62 is provided with a gear 68 in mesh with a worm
gear. 70 on a driving shaft 72. As will be apparent from
Figure 2, the shaft 72.is in turn provided with a pulley
74 operatively connected to the electric'motor 18 as by
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a belt drive 76. It will be seen that the operation of the
motor serves to impart rotation to the vertical axle or
shaft 62 for a purpose to be subsequently set forth, and
from this shaft imparts rotation to the sprocket gears,
thereby causing rotation of the molds 38.

The shaft 62, shown in Figures 3 and 7 is housed with-
in one of the tubular standards 12, and in a manner to be
subsequently set forth, imparts power to the mechanism
effecting actuation of the hammer assembly.

Hammer assembly and actuating mechanism

Cooperating with the mold assembly of each unit for
compacting therein a mixture of paving materials is a
hammer assembly and its actuating mechanism. FEach
hammer assembly comprises a hammer rod 109, the lat-
ter having an enlarged end 106, which slidably fits into
sleeve 104 of an impact member or hammer foot 102.
A sleeve 110 encircles sleeve 164 of impact member 102
and abuts against the impact member at the annular sur-
faces 109, 111, Sleeve 116 is secured to sleeve 164 of
impact member 102 by pins 123. Snap ring 115 retains
pins 113 in place. A shock absorbing spring 212 encircl-
ing lower end of hammer rod 108 shoulders against slecve
110 and enlarged end 106 of hammer rod 160, Pin 114
engaging in an elongated slot 116 in the rod 189, pre-
vents rotation of rod 100 and permits limited vertical
movement of sleeve 119, As will be apparent from Fig-
ure 6, the lower or impact surface of the hammer foot

102 is inclined as at 108 in such a manner that when

the hammer impact member is received within the mold
chamber section 36 the major portion of the impact blow
of the vertically descending hammer will be applied at
the circumference or periphery of the mold chamber.
This arrangement is important for the purpose of this
invention since by placing the greater force of the blow
at the circumference of the mold chamber, the frictional
resistance to compacting of the material against the wall
of -the .chamber is overcome, thereby tending to produce
a uniform densification of the material throughout the
mold chamber. Since the hammer rod 166 is held sta-
tionary against rotation as set forth hereinafter, and
since the meld chamber rotates, it is obvious that a uni-
form compaction of the material within the chamber
will be secured.

Freely slidable upon the rod 106 is an elengated harm-
mer weight 118 which is adapted to be lifted and dropped
through a definite height as set forth hereinafter, to pro-
duce repetitive and timed impacts upon sleeve 118 which
abuts against impact member, to thereby cause the latter
to strike against the material within the mold chamber 39,

Referring now primarily to Figures 2 and 5 it will be
seen that the upper cross member 14 of the supporting
frame is provided with upstanding mounting brackets 129
upon which are pivoted as by pivot pins 122 horizontally
extending, vertically swingable loading beams 124, each
being provided with a weight 126 at its outer end. The
upper end of the hammer rod 108 is provided with a
laterally enlarged shoulder or collar 128 and has a handle
portion 130 extending upwardly therefrom, the upper end
of this handle being slotted or bifurcated at 132 to re-
ceive the depending rib 133 having an inclined lower
edge, a stem 135 of the rib being secured in the recess
137 provided in the lower side of the beam 124. Thus,
the weight 126 .upon the beam 124, causes the latter
to press downwardly on the handle 130 of the hammer
rod 108, to thereby apply a predetermined weight and
load to the impact member to hold the same firmly upon
the top surface of the mixture of paving material re-
ceived within the mold chamber 38 of each unit, Ob-
viously, by lifting the beam 124 about. is pivot 122, the

-rib 133 will be withdrawn from the slot 132 and the ham-

mer assembly may be lifted from the mold chamber, to
permit the latter to be filled, emptied, or replaced as
desired. ' , .

It will thus be seen, that the hammer rod 100 with its
impact member 102 may be lowered into the mold as-
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sembly into contact with the material therein to be com-
pacted, and will be held firmly against this material by

means of the weight 126. * Thereafter, the hammer weight

118 will be lifted and dropped as set forth hereinafter to
impart a series of impacting blows to the sleeve 110, and
through the latter directly to the hammer foot or impact
member 102, ‘

Reference is now made more particularly to the elevat-
ing means for raising repeatedly the hammer weight, from
its dropped position shown at the right of Figure 1 to its
elevated position ready for dropping as shown at the left
of Figure 1. ‘

Interposed in all of the tubular columns 12 adjacent
the lower end of the same are housing members 140, see
in’ particular Figure 3, in which is journaled a transverse
shaft 142, Between the housings of each of the units the
shaft 142 is provided with a sprocket 144 and in that
housing member. 140 which is adjacent to the vertical
shaft 62, see Figure 7, the shaft 142 is provided with a
helical gear 146 which meshes with and is driven by a
gear 148 upon the shaft 62.: Thus, the shaft 62 driven
by the electric motor 18 as previously described, is also
utilized to impart rotation of the shaft 142. :

Extending horizontally through housing units 149, each
surrounding -one of the standards- 12, and forming part
of the upper cross member assembly 14 is a shaft 150
likewise carrying sprockets 152, each disposed above one
of the sprockets 144. A pair of chains 154 are provided,
one for each unit, each chain being entrained over a
sprocket 144 and a sprocket 152:

Each of the chains js associated preferably with a ver-
tical channe] member 156 constituting a guideway, which
channel member extends between. the upper: housing 149
and the Jower housing 149, as will be best apparent from
Figures 1, 2, 5 and 6. Each guideway 156 has upper and
lower support brackets 157 and 159 respectively secured
to the upper and lower housings 149, 140 of each unit
for supporting the guideways. - Referring to Figure 8, it
will be seen that each of the chains 154 is provided with
a transversely, laterally extending pin 155 for periodically
elevating the hammer weight. S o

Mounted upon the hammer weight 118, is a latch. as-
sembly whereby the weight' may be coupled to the chain
154 for elevation of the weight preparatory to dropping
of the same for delivering the impact to the hammer foot
102. - As will be best apparent from Figures 5 and 6,
. the weight 118 is provided with a.vertical channel ‘or re-
cess 160 therein to receive the latching mechanism. At
the upper end ‘of  this recess ‘there is provided an over-
lying Jug or bracket 162, secured as by welding or the

lower end of the recess there is provided a further’later-
ally extending lug 166 having furcations or arms 168.

Referring also to Figure 9 it will be seen that a latch -

pin 170 has its lower :end positioned between the furca-
tions ‘168, ‘being pivoted thereto as by a latch pivot .pin
172, It will- thus be seen that the latch pin can swing in
an arc about the horizontal pivot-172, as will be apparent
by comparing the positions of the latch pin in Figures 5
and 6. Lo
The upper end of the latch pin‘is provided with a trans-
verse pin 174 which is slidably retained in the inclined
slots 176 formed in the parallel side walls 178 of a slide
180. The latter is provided. with an upstanding pin 182
which is slidably received in the aperture 164 of the lug
162, the pin having a headed portion 184 while a com-
pression spring 186 surrounds the pin and is received be-

tween the lug 162 and the headed portion 184. The slide -

180 is thus guided for vertical sliding movement rela-
tive to the weight 118, the spring 186 tending to retain
the slide in-its raised position as shown in Figure 6. As
will be apparent from Figure 5, the headed extremity
184 of the pin 182.is positioned to engage the enlarge-
ment 128 on the hammer rod 160 when the weight is in
its raised or elevated position. ’

5

10

15

20

25

30

35

40

45

50
like, and .which is apertured as at 164. Adjacent the .
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The operation of the latch mechanism, as so far de-
scribed is as follows: When the weight has reached its
raised. position, and the headed extremity 184 abuts
‘against the enlargement 128 of the relatively stationary
hammer rod 100, the slide will be depressed, thus caus-
ing the latch pin 174 to travel inwardly relative to the
hammer weight 118, thus causing the latch pin to move
into an inclined position shown in Figure 5. However,
after the weight has dropped, and until the weight is
again lifted in order to move the latch mechanism into
the position shown in Figure 5, the latch mechanism will
remain in the position shown in Figure 6, with the latch
pin 174 at the outer and lower end of the slots 176, and
the latch pin 170 in its substantially vertical position. -

A latch body 188 is slidably received upon the latch
pin, between a retaining collar 190 and a compression
spring 192 whose upper end abuts against a shoulder or
annular enlargement 194 carried by the latch pin. Ex-
tending from the body 188 are a pair of latch fingers
196, which in the position of the latch mechanism shown
in Figure 6 are adapted to straddle and embrace the up-
wardly travelling flight of the weight elevating chain 154,
and are adapted to rest upon the lifting pin 155 on the
chain 154, as shown in Figure 8. It will thus be apparent
that each time ‘the pin 155 travels upwardly, it will en-
gage the latch fingers 196, when the weight and latch are
in their lowered position as in Figures 2 and 6, and
through the latch mechanism - will lift the weight 118,
the tension of the spring 186 being sufficient for this
purpose. When the weight has reached the upper end of
its travel, the stem 182 will be depressed by engagement |
with the stationary abutment element 128 and will be
urged thereby to the position shown in Figure.5, pivot-
ing the latch pin away from the chain and disengaging

-the latch fingers 196 -therefrom; thereby permitting the

weight to ‘drop ‘and deliver its impact' to the -hammer
foot 182 as previously mentioned.. When the chain com-
pletes its cycle of rotation; the pin 155 .will again lift the
latch finger and weight and repeat the cycle of operation.

It is-intended that.the movement of the ‘molds 30
through their driving chain 56 and:the frequency of the
vertical reciprocations of the weight shall be such as to
cause the descending hammier foot to strike the material
in the mold at circumferentially spaced locations, where-
by to cause: even compacting of the material within the
molds. : :

In order to facilitate the placing of the mold section 30
in place upon the device, and the mounting of the mold
upper section 32 thereon, there is provided for each unit
a retaining ring 200 having a beveled surface 202 adapted
to engage the center itself upon the upper mold section
32.. The ring 200 is carried by. a support arm 204 which
is positioned between a pair of collars 206, being pivoted
thereto as by pivot pins 268. Each collar in turn‘is se-
cured as by a set screw 210.to one of the above men-
tioned tubular member or standard 12, as will be appar-

~ent from Figures 7 and 10. A tension spring 212 is se-

cured ‘as at 214 and 216 to one end of the suppoit arm
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204 and to one of the housings 140, to thereby yieldingly
urge each of the rings 200 into its lowered position. . As
will be apparent; a ring is provided for each of the mold
assemblies. : _

_ Method of operation

In accordance with this method, a mixture of the vari-
ous ingredients desired to be tested are placed in a mold
section 3¢ which is mounted upon'a base 34. Preferably
two such samples are prepared, although the apparatus
can ‘be utilized to prepare a single sample. In any event,
the mold section 30 with its base 34 is then attached to
the plate 46, and the mold section 32 is then placed upon
the section 30, with the retaining ring 200 being then -
lowered into place to lock these parts into position. ‘The
loaded beam 124 is- then lowered, thereby lowering the
hammer foot 102 through-the open ring 200 and into the
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mold section 32, and into contact with the top of the
material placed in the section' 30. Thereafter, the elec-
tric motor is started, causing cyclic raising and dropping
of the weight 118 to deliver intermijttent timed impacts
to the material within the mold section. . Simultaneously,
the mold section is rotated in synchronization with the
vertical reciprocation of the hammer element.  After a
given number of strokes, the device is stopped, the ring
200 is raised, the section 32 is removed, and the mold 30
and its base 34 are removed. The base is then replaced
upon the other end of the section 36, whereby the mold
is reversed, the parts are reassembled and a given number
of strokes are delivered to the other side of the mixture
of material placed in the mold. Thus a test specimen or
sample is prepared for subsequent testing as to various
characteristics. )

1t should be noted that in accordance with this methiod
and apparatus, the entire forming of the samgle is per-
formed automatically and with complete precision. Thus
exactly the same number of strokes, of exactly the same
force are delivered to a sample, in exactly the same man-
ner, to thereby ensure a uniform compressing or compact-
ing of the ingredients of the specimen in the compacting
mold. ;

The foregoing is considered as illustrative only of the
principles of the invention. Further, since numerous
modifications and changes will readily occur to those
skilled in the art, it is not desired to limit the invention
to the exact construction and operation shown and de-
scribed, and accordingly, all suitable medifications and
equivalents may be resorted to, falling within the scope
of the invention as claimed. )

What is claimed as new is as follows: )

1. An apparatus for producing from paving material
test samples of uniform and controlled density compris-
ing: a mold for receiving and confining material for a
sample, an impact member for compacting material in
said mold, mounting means for retraining said impact
member in continuous uninterrupted contact with the top
surface of the material in said mold, a hammer weight
for striking said impact member, lift means for raising
said hammer weight and means for releasing said hammer
weight from said lift means, said impact member having
its surface which is in contact with said material inclined
relative to the path of travel of said hammer weight, the
lowermost portion of the inclined surface of the impact
member being disposed in closest proximity to the wall
of said mold whereby to exert greater compacting force
adjacent said wall and thereby overcome resistance to
compaction and obtain more uniform densification of said
material, means for rotating said mold about an axis
displaced from the path of travel of said hammer weight
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whereby said impact member will successively progress
over the entire surface of the material in said mold and
thereby effect uniform compaction therein, connecting

means operatively connected to said lifting means and

said mold rotating means for effecting a fixed timed rela-
tion of operation thereof.

2. An apparatus for producing from paving material
fest samples of uniform and controlled density compris-
ing: a rnold for receiving and confining material for a
sample, an impact member for compacting material in
szid mold, mounting means for retaining said impact
member in continuous uninterrupted contact with the
top surface of the material in said mold, 2 hammer weight

for striking said impact member, lift means for raising

said hammer weight and means for releasing said hammer
weight from said lift means, a support for said mold,
means for rotating said support, means interconnecting
said rotating means and said lifting means for timed
operation. ’

3. An apparatus for producing from paving material
test samples of uniform and controlled density compris-
ing: a mold for receiving and confining material for a
sample, an impact member for compacting material in
said mold, mounting means for retaining said impact
member in continuous uninterrupted contact with the tep
surface- of the material in said mold, a hammer weight
for striking said impact member, lift means for rzising
said hammer weight and means for releasing said hammer
weight from said lift means, a support for said mold,
means for rotating said support, means 1nterconnectng
said rotating means and said lifting means for timed opera-
tion, means engaging said mold for retaining it upon said
support, resilient means urging the last named means upon

ﬂsa1d mold.

References Cited in the ﬁie of t111s patent

_ UNITED STATES PATENTS
450,521

Mistelski . ___.________ Apr. 14, 1891
769,943 Embleton . ____________ Sept. 13, 1904
872,519 Kane - __ Dec. 3, 1907
943,966 Brandell __ .. _________ Dec. 21, 1909
997,100 SpOONer — e July 4, 1911
1,718,338 Dupn June 25, 1929
2,534,421 Dietert . _______ Dec. 19, 1950
2,541,981 Babcock ool Feb. 20, 1951
2,675,597 Matich . ___ Apr. 20, 1954
2,712,679 Everhart et al. __________ July 12, 1955
2,755,532 Pallier . ______. July 24, 1956
FOREIGN PATENTS
257,343 Great Britain . __________ Aug. 30, 1926



